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PART ONE: SYNOPSIS 


SYNOPSIS 


The first Boston Architectural Center Interna- 
tional Conference was held on November I7, 
1971 on SYSTEMS BUILDING. The idea for the 
conference developed from a series of round 
table discussions on the subject chaired by Ken 
Wilson and with the help of a group of energetic 
young men working in Boston: Roger Cassin, 
Charles Chaloff, Robert Chase, John Cummings, 
Robert DeVore, John Ellis, W. Easley Hamner, 
Michael Jolliffe, Richard Krauss, Nicholas 
Kuhn and Edward Tsoi. Both the Center and the 
Committee are indebted to the experience, ad- 
vice and wisdom of Al Dietz, Professor of Build- 
ing Engineering, Department of Architecture, 
Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts, who provided continuing 
counseling before and during the planning states 
of the conference. A special vote of thanks 
goes to Colin Davidson for his participation in 
pre-conference meetings and for the difficult 
task of moderating three days of discussion. 


Over 200 people attended the conference from 
30 different states and provinces. Thirty-six 
speakers made presentations representing eight 
different countries, including the United States 
and Canada. 


The Boston Architectural Center's goals have al- 
ways included continuing education for practi- 
tioners, by offering separate courses, confer- 
ences, and a forum for continuing dialogue on 
various issues. The international systems build- 
ing round table conference was a success, we 
believe, because it fulfilled some of these ob- 
jectives. 


The following is an attempt to summarize as ob- 
jectively as possible the more detailed confer- 
ence proceeding transcripts which follow in 

Part Il of this publication. | approached this 
task with some trepidation in as much as summa- 
rizing inevitably means editing, and in turn, 
selecting based on one's personal priorities. In- 
evitably it means making value judgments in re- 
gard to major portions of the contents of the 
proceedings. 


In as much as all the presentations are recorded 
verbatim and in full in Part Il | am secure in 
the belief that | will be ultimately forgiven for 
any unsound, frivolous and hasty decisions. 
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Colin Davidson's introduction establishes the 
goals for the conference--an international ex- 
change of experience. He believes it is charac- 
teristic of the building industry that we don't 
know each other or what everyone else is doing. 


", . . . a building system is a method which 
generates a glossy brochure... ." 


He intentionally polarizes the European and 
American experiences in building as follows: 
Europeans have emphasized hardware, and only 
incidentally discovered software problems; North 
Americans are overly concerned with software 
and only incidentally emphasize hardware. 


Burnham Kelly provides the general introduction 
and history of system building in the United 
States. Systems building is more than a nuts and 
bolts problem. It is part of the larger system of 
developing communities in which we live. 


Kelly traces the special contextual characteris- 
tics of building in the U.S. Land is not a price- 
less heritage but a speculative commodity. The 
real estate tax is the main resource of local 
government and has a speculative base. Real 
estate is a private function allowing for private 
opportunity. The public function is to guaran- 
tee against loss of security. In the U.S. we 
rely upon "consumerism" to keep the economy 
moving rather than looking at the problem of 
housing in a broader way. Historically the 
government has aided industry, the almost single 
exception to that rule being housing. 


Kelly briefly reviews the history of industriali- 
zation in this country, including Bemis, Bur- 
chard, Fuller, Atterbury. and Neff, Lock, Inger- 
soll, Fisher, G.E., Gunnison, Levitt and the 
mobile home industry; he reviews even the non- 
systems approaches of the Wyatt Program and 
Lustron Corporation, and concludes with the 
present day management by government--Opera- 
tion Breakthrough and Title VII. He is critical 
of the incompleteness of the current building 
concept. It should be designed for maintenance 
and easy replacement of parts. 


He returns time and again to his original thesis: 
The need for community, i.e. relating elderly to 
schools, schools to family health, good services 
and shopping. Resources should be allocated to 
the development of land on the outskirts of our 
urban areas and at the same time he raises some 
interesting questions regarding those areas. Can 
the U.S. government establish effective com- 
munity building standards? If it does, can it 
afford to build to those standards? Can govern- 
ment continue to forfeit large developmental 
decisions to private enterprises? 


Michael Brill, in a brilliant and delightful man- 
ner, argues that to create quality in the built 
environment, we are less concerned with the 
specific production and more critically con- 
cerned with the process of conveying the product 
to the consumer. 


There are five critical issues: 1) performance of 
the total system; 2) identification of the problem; 
3) cultural predispositions; 4) performance orien- 
tation and accountability to the consumer; and 
5) feedback process. He uses the analysis of the 
total system of a federal office building as part 
of a federal information processing system which 
includes, in addition to building, people, facil- 
ities, policies, energy, etc. When looked at 
from the total system viewpoint, the cost of the 
building is only two percent. 


One of Brill's many innovative ideas is a career 
entitled Environmental Diagnostician--someone 
who asks probing questions about basic functional 
needs, rather than the standard type of architect 
who offers quick and singular solutions without 
alternatives. He also sees the industry and its 
relationship to the profession with a fresh eye, 
which makes the commonplace appear as a 
strange phenomenon. (See his humorous disser- 
tation on the cultural disposition of private pro- 
perty.) Housing is not well understood because 
we traditionally view it as a product, not a 
process, and it is the process which has to be 
basically altered to find solutions by infusing the 
system with new knowledge and insights. 


Roderick G. Robie, in one of the most important 
presentations of the conference, predicts: 1) 
building standards and codes will have an inter- 
national political impact of major importance; 
2) building standards and codes will be used to 
manipulate national cultural aspirations and ob- 
jectives by controlling the flow of building pro- 
ducts; and 3) systems will force a control mecha- 
nism over national building industries and 
become a political tool for international politi- 
cal and economic objectives. Robie takes a 
global, interculturally potent view of the impact 
of systems building. He points out that the 
industry exerts great leverage and patronage on 
local government levels, but little influence at 
the federal or national level, despite its dollar 
volume. 


With the passing of military warfare as a tool 
for international politics, international building 
symbolic of a nation's power, skill, and prestige 
might very well become the prime outlay for 
large scale spending. 


With the growth of building as an economic war 
industry, human and cultural purposes could be 
lost. For that reason, cultural impact is an 
important consideration when framing building 
standards and codes. 


With the passing of military conflict as a means 
of resolving international differences, rapid 
changes in life styles will occur. 


In Fulleresque fashion the reduction of military 
spending will result in a "traumatic growth in 
consumer product production" impacting on in- 
ternational travel and communication and re- 
sulting in a universal world culture. 


Astute countries will prevent the importation of 
wholly premanufactured housing which imports 
foreign cultural values without first passing it 
through a user-approval process. If we insert 
potent cultural clauses in building standards and 
codes, we will insure that an international pub- 
lic shall inherit its environmental birthright. 


The first requirement in establishing building 
standards and codes is vastly increased user 
research. In addition, professional certification 
should include an examination in social and user 
aspects of building. In sum, Robie believes that 
regulating building is the most effective protec- 
tion of our Spaceship Earth against pollution. 


Neal Mitchell explains his particular system of 
building which utilizes a bolted-together 
flexible frame and panel system. The flexibility 
extends to columns and beams, and mechanical 
systems which allow for interchangeability. The 
system achieves the capability to change over 
time as user needs change, e.g. family growth. 


He makes an eloquent plea for designer sensitiv- 
ity to the life styles of the poor; new approaches 
to planning and financing; and achieving ease 
of maintenance and replacement of parts in 
housing. He ridicules government bureaucracy, 
conservatism, and vested political interests, 
which affect not only design, but the lives of 
the inhabitants of the buildings as well. 


David Crane talks about Operation Breakthrough 
as his organization has experienced it at Jersey 
City where they are prototype site planners for 
the government, providing 490 dwelling units 
on 6.35 acres of land 20 minutes from Lower 
Manhattan. Their objectives are to accomodate 
three different system producers, a maximum 
variety of dwelling units for families with a so- 
cial and economic balance of residents, and to 
demonstrate that design and innovation in site 
technology can make an important contribution 
to the humanization of large scale repetitive 
housing. They proposed a radical mixed land 
use concept, mixing space use within structures, 
in handling the parked cars, in the utilization 
of energy, waste disposal, etc. 


In an honest self-evaluation, Crane states that 
the failures were not due to a single primary 
culprit such as HUD, or to Systems producers, or 
even to the architect; rather it was the whole 
team which failed to demonstrate that families 
can live together in high density. However, 


they managed to hold to the objective of pro- 
viding community facilities and providing a 
feasible land development. The major failure 
has been the infeasibility of the building system. 


"They have not provided the means for an archi- 
tecturally superior environment of mixed use 
buildings, large at-grade family units, 100 per- 
cent structured parking, and maximum open 
space." 


Phase III will be different in that they will have 
an opportunity to fit the system to a set of ob- 
jectives which have been previously determined. 


SURGE is explained by Frank Matzke of the 
State University Construction Fund. It concen- 
trates on the Stoney Brook campus experience in 
Long Island. This presentation emphasizes sys- 
tems management, sophisticated techniques in 
cost control, an intimate knowledge of the 
building process, utilization of critical path 
techniques, and maintenance of construction op- 
tions. 


State University Construction Fund is a public 
benefit corporation, established by an act of the 
New York State Legislature in 1962 for the 
management, design and construction of all 
state university facilities in New York. Design 
and construction is financed by a bond/issue, 
amortized by tuition. Increasing inflation made 
it necessary and desirable to design fast con- 
struction methods. Their technique, known as 
fast tracking, leads to the reduction of total 
project time by overlapping the states of design 
and construction, rather than the traditional 
inear sequential process in which approvals are 
required at the end of each phase and prior to 
the beginning of the next phase. In order to 
implement the fast track technique, you need a 
good design/build team and you must know what 
you want before you start. 


Bob Ruckterstuhl defines SURGE as: 


"a highly flexible facility designed to meet a 
great variety of disciplines on a short term basis." 


At Stoney Broak they found it desirable to dis- 
regard the traditional user program and adopt a 
generalized program which anticipates the needs 
for a second, third and even fourth user. Phil 
Meathe of Smith, Hinchman and Grylls, in un- 
dertaking a large part of the dollar volume and 
building volume, agreed to design and construct 
six buildings in eight months and eleven days 
and, in two and one-half more months, complete 
an additional five buildings. They met all of 
their schedules and estimated that they achieved 
a 78 percent savings in time over conventional 


methods. 


Sheila Clibbon's thesis is that while there is a 
need and desire for quantified analytic informa- 
tion, the amount of data is so great that even 
with computers, it could not be handled in a 
meaningful way. The problem is to determine 
what kinds of information to provide. We need 
to design other systems components which fit a 
specific category of architecture. They are: 


Type 1: "Architecture of Revealment," where 
interior and exterior coincide (Louis Kahn and/ 
or the New Brutalists). 


Type Il: "Architecture of Concealment" of 
which there are three subdivisions: 


a. Dead spaces: the kinds of buildings in 
which there is no relationship between in- 
terior and exterior and in which interior 
decoration is a major design tool; 


b. Access panel architecture: here she uses 
the example of a five-foot suspended ceiling; 


c. Crawl-space architecture which allows for 
some kind of less-than-human interstitial 
mechanical plumbing space. 


Type Ill: "Architecture of Complement," which 
she describes as designing and constructing 
associated spaces with primary spaces. 


Sheila concludes, 


"there are three static systems of like spaces, 
and a group of dynamic systems for movement of 
people, animals, commodities, substances, 
power and information," which are called 
Patient Fostering Spaces, Consolidated Clinical 
Techniques Spaces, and Industrial Techniques 
Spaces. 


Chris Arnold reported on a case study of the VA 
hospitals and development of a building system 
program. The problems facing the VA are clas- 
sic: |) escalating construction and operating 
costs; 2) rapid obsolescence; and 3) dissatisfac- 
tion with building performance. The subsystems 
selected for study were structures, ceilings, 
partitions, heating and cooling, plumbing, and 
elecirical distribution. 


The other subsystems, such as exterior walls, 
communications, and materials handling were 
outside their scope. Their major determinants 
in dealing with the VA included national appli- 
cability and existing codes and regulations. 
Their approach was to develop "systems and in- 
tegration" which eventually became "coordina- 
tion." Originally they also preconceived a 
"kit of parts" which could be incorporated in a 
conventional set of contract documents. Among 
other preconceptions that they eventually aban- 
doned, was that of performance specifications. 
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They produced a set of planning devices called 
space modules which consisted of eleven one- 
storey high rectangular volumes from 3,300 to 
10,500 sq. ft. Each module was then tested to 
determine its best function (!) Eventually the 
development of standardized service modules 
and in-space modules became the primary plan- 
ning device. This prototype design was a 
working hypothesis or model, which could serve 
as a conceptual framework for a rationalized de- 
sign and construction process. 


John Eberhard reviews the composition of the 
participants of the conference, the activities 
and events of the program, the content of three 
days of presentations and workshops in apple- 
pie order. He leaves us with several questions 
to ponder: Can we expect the professional to 
develop new codes of ethics for social respon- 
sibilities, while he still lacks the knowledge and 
skills which would assure his clients of his 
expertise? How do we bring about a change in 
society and in our collective aspirations when, 
on the one hand we have an expanding concept 
of freedom, and on the other hand an erosion of 
authority and tradition of basic value judgments? 
Finally, John believes that the conference 
brought us to the point in which general ideas 
were so well discussed that we are now aware 

of the lack of specific standards and hard know- 
ledge. 
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For Carlo Testa industrialization is: 


"a process which by means of technological de- 
velopments, organizational concepts, methods 
and capital investment, tends to increase pro- 
ductivity and to upgrade performance." 


Our failure is that we have accentuated pro- 
ductivity and neglected performance. He out- 
lines four forms of industrialization: 1) prefab- 
rication; 2) modular building systems; 3) ration- 
alized buildings; and 4) intensive site produc- 
tion. He also details thirteen activities related 
to the process of building: research, develop- 
ment, land acquisition and improvement, build- 
ing design, promotion, marketing, bureaucratic 
services, financing, production organizing, 
production, assembly organizing, assembly, and 
after-sale service. 


He sees two basic organizational structures: 
Vertical, in which complete service from land 
development to after-sale maintenance is pro- 
vided; and the second, Horizontal, in which the 
design and development of systems or compon- 
ents is provided but in which production and as- 
sembly is outside the control of the organization. 
The advantage of the Vertical organization is 
that it has complete control of its production 
and of its operation. However, a drawback is 
that it requires an enormous initial capital in- 
vestment and has no flexibility once it begins to 
produce. The Horizontal organization on the 
other hand requires low initial capital invest 
ment and is much easier to start up. It also 
contains almost maximum flexibility. However, 
it lacks control over its production and depends 
upon more than one manufacturer. However, 
both forms of organization are incomplete be- 
cause they don't fit the definition of industri- 
alized building. Here the organization must 
not be a passive one, but an active one, i.e. 
one that goes out aggressively and sells its 
product. Neither of these organizations con- 
trol its own market, which must be done through 
land acquisition and/or financing. Control of 
the market is essential to industrialization. 


Gerard Blachere believes industrialization is more 
than technology; there are different kinds of indus- 
trialization and their operation depends upon 

their special characteristics, including the 
plethora of different code requirements. With 

the introduction of the Common Market in 

Europe, a single international code is necessary. 
He recommends that it be a performance code. 


In studying the process, it is important not to 
forget the innovation of hardware. The most 
serious barrier to innovation is the cost barrier, 
i.e. the difficulties in developing new changes 
which will meet competitive market economics. 


Blachere dispels some myths: 1) that industria- 
lization cannot occur in an established material 
such as wood or concrete, but must be a new ma- 
terial of the science fiction genre; 2) that indus- 
trialization can only occur in factories, not on- 


site; and 3) that industrialization can only occur 
by using three-dimensional modules. The above 
myths are invalid. There is only one overriding 
constraint and that is cost. 


The presentation suggests several forms of gov- 
ernmental aid for building: 1) aid to encourage 
a particular type of technology; 2) aid through 
the use of a fixed contract price with a single 
producer; 3) subsidization by matching the size 
of a market with an appropriate technology for 
a given producer; and 4) dealing with a single 
contractor based on a program, not a finished 
design, utilizing genuinely new technology. 


In sum: |) there is no hope for methodologies, 
which are non-competitive, to produce low cost 
construction; 2) the most effective technology is 
measured by that which requires the least amount 
of financial aid; and 3) it is necessary to mini- 
mize code requirements and share information on 
new developments. 


J. H. Garnham Wright did not make a formal 


presentation, but submitted a paper of excellent 
quality in which he traces the history of build- 
ing control through codes and regulation in the 
United Kingdom starting with: 


|. The specific requirements concerned with 
structure, public health and safety. 


2. Functional requirements (inadequate be- 
cause the law did not spell out in detail what 
was suitable). Also, he points out that a 
regulation ". . . couched as a functional re- 
quirement cannot be relaxed or modified to 


keep abreast of change." 


3. Performance standard--a form of control 
designed to give freedom to the designer in 
times of changing technology. There is a 
need for the development of user standards 
and consumer sponsored research. The future 
will change because in the new industrial so- 
ciety the market is no longer effective and is 
replaced by planning. 


Consequently, the performance standards of old, 
even with consumer-sponsored research, need 
modification. One of the most important prob- 
lems is the need to change legislative technique, 
several difficulties of which are: 


1. The administrative problems: the tech- 
nical problems of research, i.e. the need for 
research on user and physical requirements 
and the lack of funding. 


2. Design methodology. 
3. Consumer facilities for testing including 


the development of academic theories for 
assessing the performance of buildings. 


In his sketch of the future we also catch a 
glimpse of Mr. Wright's wit: 


"Ultimately, buildings as a whole will be given 
certified performance grades. . . . The law will 
state no more than the performance grade re~ 
quired: the design process, using certified and 
tested products will be computer aided, and the 
production and checking controlled simulta- 
neously by computers. Enforcement Officers 


will certify computer check-outs on Wednesdays, 


and carry out the occasional random test on a 
build-product as a change from the long week- 
ends in between." 


In brief what Mr. Wright is saying is that build- 
ing control techniques must adapt to change 
within the context of changing social and tech- 
nological developments and that control will be 
measured by performance criteria; that perform~ 
ance criteria will be based upon knowledge 
gained from research and the organization of 
professional and technical skill. Even legal or 
design objectives will be identified in terms of 
performance, including their evaluation and 
relative priority. 


Standards must be established that relate to 
feasible levels of achievement. Finally, all 
building control must be appropriately adapted 
to a contemporary modern industrial society. 
For a plan of action he proposes a reclassifica- 
tion of subjects, change in specificity augment- 
ing research, evaluation, and implementation 
by performance criteria. Enforcement would be 
reorganized, testing procedures instituted and a 
revised language to coincide with the language 
of management. 


Wright presents an erudite survey of the past, 
present and future of the problem of creating 
rational and workable rules and regulations for 
the control of building and of our environment. 
No summary can do it justice. 


Stanley Meyrick, Hugh Morris, Joseph Black and 


Peter de Brant made a team presentation ot the 
CLASP experience. CLASP = Consortium of 
Local Authorities Special Program. It started 


originally with seven members and has now grown 


to 20 plus 23 associate members. By pooling 
their needs, they created a demand large 
enough to generate building economies. They 
also pooled their professional resources. They 
began in 1957 with a $2.5 million budget and 
fourteen projects. Today CLASP has 200 pro- 
jects and a $60 million investment. 


There has been success in systems application to 
school building but not to housing. This may be 
due to the development of new and innovative 
educational ideas, which find a parallel flexi- 
bility in building systems. 


Hugh Morris believes that part of CLASP's success 


is that it is a consortia of Users of buildings-- 
not manufacturers, contractors, designers, etc. 
It consists of socially-oriented groups whose 
interest is in what their buildings do for the 
occupants. Aesthetics are a secondary matter. 
The role of the architect in the project is im- 
portant because he provides a continuity of pro- 
gram development utilizing technically-flexible 
and evolving solutions, seeking feedback from 
his own work over a period of time. 


Joseph Black represented the client part of the 


CLASP team presentation. In frank fashion he 
discusses the pros and cons (really!) of the 
CLASP application at the University of Bath. 


Peter deBrant believes that the systems approach 


must be user oriented. A systems building in the 


wrong hands would lead to standard package 
solutions, unsympathetic to local conditions and 


insensitive to user needs. The role of the archi- 


tect fulfills this responsibility in the total pro- 


cess. His major task has been to develop CLASP 


into a heavy system for educational buildings 
and universities--the so-called CLASP/ Joint 
Development Project. 


Howard Goodman described the planning and 
construction processes within the British National 


Health Service, and the concept of systems 
building as developed in the Department of 
Health and Social Security. Percy Ward then 
discussed three data bases as they relate to 
the Harness Program of hospital building: 

the manufacturers, the activity, and the pro- 
duction documentation data bases. 


Finally Ed Hoskins described a computer system 
currently under development, including a com- 
puter-aided planning and design system, as 
well as a production documentation system. 

The HAP process (Hospital Assembly Program) 
addresses itself to creating development control 
plans for Harness hospitals. The SHEP process 
(Simulated Hospital Evaluation Program) process 
makes a comparative analysis of alternative 
hospital plans. The presentation is one of the 
most technical in the entire series. 


George Lawrence reviews a number of contempo- 
rary examples of system building in Europe: 


1. The Wimpey Method. The method pro- 
duces high, medium and low rise buildings. 
In 1968 it provided 10 percent of housing in 
the United Kingdom by utilizing a continu- 
ous process of integrating design and produc- 
tion and including extensive research and 
development. 


2. Heavy Concrete Panel Systems. Bison in 
Glasgow, Balency, Thamesmead, Tracoba, 
Wates, Skarne, Siporex. All are design/ 
build services. These systems are competi- 
tive in the field of high rise, high density 
housing but not competitive with one or two 
storey houses of traditional construction. 


3. School Building Consortia: CLASP and 
SCOLA. CLASP is a client (owner) organi- 
zation fully cognizant of user needs, which 
designs components and arranges contacts for 
construction. It operates in Britain, France, 
West Germany and Italy. 


4, Department of the Environment has a pro- 
gram for state buildings which is writing per- 
formance specifications for building compo- 
nents (i.e. doors, frames, fittings, parti- 
tions, windows, etc.) and taking bids for 
large quantities to be used over a period of 
time. 


In addition, the Department of the Environ- 
ment program will embark on a dimensional 
coordination study, which will have profound 
effects in eventually encouraging a more 
universal open building system. 


Riccardo Meregaglia provides us with a building 
system theory based on personal experience involv- 
ing two major variables: 1) the cost of labor based 
on supply, and 2) demand based on low income. 
He traces building solutions through five time 
periods beginning with traditional construction 

in the first time period, to pre-fabs in the 

second, systems in the third and fourth, and, 
finally, industrialization in the fifth. 


Jan van Ettinger, Jr. provides us with a statistical 


review of the increase of housing productivity of 
labor in his native country of Holland. The 
increase in the cost of building in three years 
has been three times as great as the increase in 
the cost of living for a similar period. Rising 
costs of housing production are of concern be- 
cause the building industry is in competition for 
consumer expenditures with television, cars, 
refrigerators, etc. 


LZ 


His presentation identifies three topic areas: 1) 
reaching optimum quality; 2) increasing produc- 
tivity; and 3) working at low cost. He defines 
Rationalization as improvement of the use of 
tools and equipment, and Standards as a means 
of providing continuity in the building process. 
His definition of teamwork is not five architects 
working together, but the client, planner, ar- 
chitect, contractor, specialist and user working 
together during preparation and execution of a 
project. 


Van Ettinger believes that our decision (values/ 
priorities?) determine our resources. For that 
reason we need to develop an optimum process 
of decision-making based on testing of models, 
and research prior to full-scale mass production 
and use. We must consider investing at least 
one percent of our total cost in research and de- 
velopment like other industries, not 0.1 or 0.2 
percent. 


The establishment of a national institute or cen- 
ter is essential to coordinate our badly fragment- 
ed building industry. His brief history of the 
Boucentrum and ifs growth as an institution which 
is private, non-profit and has no subsidies-- 
which condues government contracted research 
and self-sustaining programs in consulting, 
training, exhibition, publication, is relevant 

to the Boston Architectural Center's long-range 
goals. 


18 


The evening presentations of Ernesto Paredes of 
Peru and Professor Utida of Japan make an 
interesting comparison in the remarkable con- 
trast they represent in terms of national goals, 
degree of technological sophistication and in- 
dustrialization. 


Mr. Paredes provides us with a new perspective 
on systems building and relates directly to 
Roderick Robie's paper. Housing is more than 
shelter from physical and economic evils: it is a 
social system which creates change and resources 
for development. He divides housing into two 
subsystems: a) modern industrial housing by es- 
tablished institutions; and b) housing for the poor 
by the poor. His principal concern is to improve 
the latter. The need of housing for the poor is 
documented by figures which show the increasing 
urbanization of minimum income families in 
Lima. For the poor, housing can become a fam- 
ily investment and the protection against infla- 
tion in an unstable economy (not like the middle 
class of the U.S.). Some of the problems to be 
overcome are the utilization of managerial and 
organizational ability with a shortage of econom- 
ic and technical capacity; the inability to ac- 
quire legal title to land; and to overcome over- 
stimulating mass media (advertising) to possess 
material goods. Paredes discusses the "Commu- 
nity Action Program" of Peru, in which they are 
carrying out small scale experiments in social 
mobilization through organization, new finan- 
cial structures, and new work opportunities, as 
well as innovative procedures in design, tech- 
nical assistance, and construction--all for poor 
users. Paredes believes that the housing problem 
is the incapacity of the present systems to meet 
the needs of the poor. This can be accomplished 
by: 1) Changing attitudes as well as fixed stan- 
dards to conform to the realistic capacity of the 
system to produce; 2) Maximizing resources such 
as materials, finance systems, labor, intensive 
construction, new systems for ownership, new 
systems for organization of work and distribution 
of income; 3) Stimulating social mobilization; 
4) Technical assistance; and 5) Dynamic educa- 
tion--not limited to the classroom. An accom- 
panying slide lecture illustrates some of the 
specific problems and proposals being experi- 
enced in Peru. 


By contrast, Professor Utida presented Japan's 
Pilot House Study, which is extraordinarily com- 
parable to the United States' Operation Break- 
through, with six main categories of building 
which he enumerates in detail in Part II. 


In reading the transcripts of the Three Panels, it 
appeared that the substances did not meet the 
standards achieved by the individual presenta- 
tions. There was little information transfer--at 
least by way of the printed word. On the Edu- 
cation Panel, Meyerich reminds us that SURGE 
permitted a loose fit design that allowed for the 
accomodation of rapidly-changing educational 
needs; and Kantz pointed out from his experi- 
ence that for a forty-year period, higher edu- 
cation spent twice as much on alterations as on 
original construction. 


The Health Care Panel spent most of its time in 
informal dialogue concerned with interstitial 
space: flexibility vs. cost vs. other methods 
such as suspended ceilings, disposable buildings, 
etc. Of the three panels, the Housing Panel was 
the most articulate and profitable. The workshop 
provided a wide range of discussions including 
architectural roles, roles of the producer--tra- 
ditional builder as well as multi-industries pro- 
ducer such as GM, ALCAN, Westinghouse, etc. 
The workshop observed that to develop a stan- 
dardized process that will produce diversity and 
multi-models is difficult, because the standard 
product is essential for significant cost reduction. 


The problem of varying housing for rich and for 
poor was discussed, comparing the basic space 
needs of both income types. Some believe the 
need for space is identical, but the need for 
finish quality varies. The panel makes the subtle 
distinction between the "cost" of housing (for the 
producer) and the "price" of housing (to the con- 
sumer) and all that it entails in terms of financing, 
subsidies, taxes, etc. 


Unfortunately, there are incomplete records of 
discussion of the nine seminars. All that has 
been transcribed is the summary of the nine re- 
ports. From their brief conclusions it would ap- 
pear that the seminars generated excellent dia- 
logue. We can hope at best that communication 
between participants is achieved and that a 
broader understanding of the issues resulted. 

The summaries contained herein are excellent 
and it does not make any sense to summarize the 
summaries. At best | can recommend them to 
the reader. Nevertheless, there were a few 
high points worth noting: the one on new roles 
and new players, for example. Emerging roles 
are due to some new pressures: |) threat to ar- 
chitects who lack traditional work in the present 
economic decline; 2) threat of turn-key or 
package builders; 3) multi-facility clients like 
UCD or the State University of New York Con- 
struction Fund; 4) increasing government con- 
trol and entry into the building process; and 5) 
the needs to define the problem. 


There are at least two items worth guoting from 
Jim Falick's report: 


"In the future will the controls for architecture 
and building be with the private architectural 
engineering firms or will it be with those aides 
who are with the government, or will it be some 
super vertically integrated company that might 
be call2d Ford-Boeing-Austin in the future?" 


and, 


"The question came up at the first session as to 
whether or not the architect really was the man 
who was best motivated and trained, et cetera, 
to be in control of the environment or whether 
he was just looking for a job." 


Of the new emerging roles he defines: 1) the 
linkage role between traditional and new modes; 
2) management roles; 3) architectural firms that 
become an aggregate market; 4) client user com- 
munity role; 5) multi-disciplinary roles other 
than above; and 6) the government player. 


Neal Mitchell's report includes what appears to 
be a politicized statement as follows: 


"In order to meet the overall needs and demands 
of the country, we will have to improve both the 
rate at which building is built and the quality 
with which it is built. This will require an ex- 
panded research effort to improve the process 
and to develop a rational means by which these 
buildings can be designed, financed, construci- 
ed, managed, and operated, and that in order 
to effectively deal with this, these national 
needs and demands, we feel that the government 
must structure regional research and dissemina- 
tion facilities that can gather available informa- 
tion and resources which can be tapped by 
various building industry interests and which 
also demands feedback for publications of all 
results to stimulate additional and continued in- 
volvement." 


And, finally, Hugh Morris has provided the ul- 
timate summation by quoting an unquotable 
quote, 


. . . we have reached complete unanimosity." 


Sanford R. Greenfield 
Boston 1972 
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PART TWO: PROCEEDINGS 





WELCOME 


ALBERT G. H. DIETZ 
U.S.A. 


| have the pleasant and presumably non-contro- 
versial task of saying, "Welcome, glad you are 

here, and hope you have a good time." | really 
ought to stop right now, because anything else | 
say might be controversial. 


One of the principal reasons for establishing 

this conference was the rather rapid develop- 
ment of this area that we call "Systems Build- 
ing", or sometimes "Building Systems". Some 
people think that these terms mean industrial- 
ized building and others say it should be the 
industrialization of building. Many other 
phrases and words are used to describe this amor- 
phous thing that is happening in the building 
field. 


As a matter of fact, | invite you to con- 
sider that when we use the terms "building sys- 
tems" or "systems building" and so forth, we 


really haven't defined whether the word "building" 


or the word "system" is a verb or an adjective 

or anoun. Depending on the order you put them 
in and what interpretation you put on these 
words, you can come up with almost anything. 


Perhaps this conference might come up with a 
definition. 


It is a favorite topic of conversation, of course, 
wherever architects, builders, or engineers get 
together, to wrangle about systems building, 
and, of course, the students are the ones who 
really go to town on this topic. 


In this conference we will be talking both hard- 
ware and software. | am quite sure both of 
these topics will come up, and we hope they 
will. We also hope that there will be consid- 
erable differences of opinion as to what they 
are. 


Because of this situation of rapid development 
of something which is hard to define, we have 
invited, in the terminology of the old-time 

Hollywood press agents, a galaxy of stars from 
abroad and from this country, people who are 
acknowledged "experts" and at least active in 


this field. 


We hope, therefore, that we will have a con- 
ference which will be equally active and fruit- 
ful. We think it will. We want a good, free 
discussion. 


Before | close | should like, however, to salute 
the committee and the Boston Architectural 
Center for making this space available and giv- 
ing its full support, as well as to the National 
Science Foundation whose financial support, in 
part at least, made this whole thing possible. 


The members of the committee are Roger Cassin, 
Charles Chaloff, Robert Chase, John Cummings, 
Robert DeVore, John Ellis, Easley Hamner, 
Thomas Holzbog, Michael Jolliffe, Richard 
Kraus, Nicholas Kuhn, Edward Tsoi and the 
chairman of the group who has put in a tremen- 
dous amount of effort; it says Duncan Wilson 
here, actually everybody calls him Ken. 


| would like now to introduce Colin Davidson. 
Colin has had wide experience in this field; 
trained as an architect, took his Master's De- 
gree in Architecture at M.1.T., went back to 
England where he has been very active, devel- 
oped his own system-- perhaps he is a good man 
to define what we mean by systems, as a matter 
of fact. 


He is now back in North America where he has 
been commuting for the last couple of years be- 
tween St. Louis and Montreal; at Washington 
University and the University of Montreal where 
he has been very active in this area. He has 
introduced the rather select, | think, but high- 
ly competent publication, "Industrialization 
Forum", which he continues to head. 


One reason, additional reason, we selected 
Colin to act as moderator, however, is that we 
think he is going to have the ability to get this 
audience off its hands and get you to participate 
fully and freely and perhaps acrimoniously in 
the proceedings. Colin? 
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INTRODUCTION 


COLIN H. DAVIDSON 


CANADA 


This is the beginning and end of formalities, 
because we want to get down to three days of 
hard work. 


We are going to hear a lot of things that we 
approve of, alot o things we don't approve of, 
a lot of things we wish we could understand, 

but don't, and soon. The only way to arrive 

at these things that we are wishing for and 
maybe not getting is precisely to approach the 
whole conference ona"no holds barred" basis. 


So, the name of the game is no formalities. 
Say what you think, ask the questions that you 
feel have to be asked; don't spare the speakers 
and they won't spare you. 


| don't intend to make a speech at this time, 
but simply to raise three sets of points. 


Firstly, to discuss very briefly the good old 
triad of goals, objectives, and methods in the 
context of this conference. 


Secondly, for the sake of argument, and I mean 
literally that, | shall give some definitions; 
and thirdly, also for the sake of argument, 
| shall make two wild generalizations about 
Europe and North America for reasons that | 
shall explain when | get to them. 


On the question of goals of this conference, 
| suggest that our goals are an international ex- 
change of experiences. | stress the word exper- 
iences because it has specific meaning; through 
an international exchange of experiences we 
should enable our building activities to become 
more systematic. | was going to say more 
like a system, but I think itis wise to keep to 
this non=jargon word of more systematic. 


The objectives of the conference which concern 
you and me here, is that if our building activities 
are to become more systematic, we should 
leam from other people's experiences what our 
position in the building industry is. We all think 
we know what we are doing, we all think we 
know who we are, but one of the character- 
istics of the building industry, | suggest, is that 
we don't know who the other people in the 
industry are, we don't really know what they are 
doing and we certainly don't know what they 
think about us. 


Therefore, the objectives of this conference are 
to situate ourselves in the building industry 
through hearing about other people's experi- 
ences. 
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| shall be defining the word system in a minute 
or two and this definition will include the word 
relationship. I'm suggesting that the objectives 
of our conference are for each of us to identify 
our relationships with other people in the build- 
ing industry, the relationships between what we 
do and what they do, and between how we do 
it and how they doit. 


We must aim at getting direct exchanges be- 
tween us whenever possible. We will be listen- 
ing to the speakers, we will be trying to under- 
stand what they are actually saying, we will be 
trying to imagine what itis that they have ac- 
tually done; but we have two other questions 
we should be asking. When they say some- 
thing, what do they actually mean? When they 
did something, why did they do it? If what he 
meant is not clear from what somebody says, 

we must ask him; if it is not clear when he 

says what he did and why he did it, we must 
ask him. If anybody starts to make outlandish 
and general claims in the name of humanity, 
society, or one of these other "in" things now- 
adays, like, for example, "I know how to 

solve the building industry's problems" or 

"1 know what the industrialization of building is", 
then this person should get what he deserves. 

| leave it up to you to think that up. 
(Laughter). 


Incidentally, without having looked at the list 
of registrants, | believe that the vast majority 
of the audience are architects and the next 
largest number are engineers. It may be chas- 
tening to remindourselves of two definitions of 
architects and engineers, both for reference to 
ourselves and for reference to the speakers. 
Neal Hutcheon, who is director of the National 
Research Council of Canada, Divison of Building 
Research, who is about as cynical as directors 
of research stations can get at their best, has 
said the trouble with architects is that they do 
not know the meaning of the word truth. Some- 
body else, whose name | won't mention, has 
also tried to define engineers, and said the 
trouble with engineers, of course, is that 
they know everything about everything and 
nothing else. (Laughter). 


So this, | think, shows the kind of bridges that 
we have got to cross between each other, be- 
tween the speakers and the audience, and be- 
tween what is actually happening in the build- 
ing industry and all of us safely enclosed in 
this room. 


Now, in a conference in a field of science, a 
field of science that is well served by selective 
dissemination of information, abstracting ser- 
vices and things of that sort, one can be reason- 
ably sure that some of the information being ex- 
changed has already found itself into the SDI or 
abstracting services. Even so, in these other 
fields of science, people come to conferences 
because they are the best way of actually ex- 
changing information. 


In the building industry which has no effective 
SDI systems and has very few abstracting ser- 
vices, it is even more important that we should 
regard this conference as a prime and unique 
occasion for actually exchanging information. 
For this to take place during the next three 
days | suggest that we should abide by three 
rules, three rules of the game. 


Firstly, | suggest that there should be no ap- 
plause at the end of any of the "speeches". If 
it were in an academic situation, the only time 
that the students applaud their professor is if he 
slips on a banana skin (laughter), and if it is a 
friend of yours, the only time you applaud him 
is if he has downed more beers in half a minute 
than anybody else. (Laughter). 


Since this is neither of these two situations, | 
think applause is formally out. So, after the 
statements that the various people will be mak- 
ing, we will go straight on and without a break, 
please, into discussions and arguments about 
their statements. If en route the person made 
such really extraordinary remarks that you just, 
you know, are waiting to get your hands on him, 
then the best thing to do is simply to butt in. 
Whether he will like you for that or not is his 
problem, not mine. (Laughter). 


When time runs out we will be quite pitiless 
about the speakers who run over. It is not my 
fault if the program only allows 15 minutes for 
a life's experience or 20 minutes for some two 
or three people's life's experience. This is the 
way the program was set up and we must abide 
by those rules. 


And the third rule concerns the summing-up. 
John Eberhard is listed to sum up this conference 
on Friday. Don't count onhis summing up. | 
imagine that Eberhard has probably already 
written his speech of summing up. (Laughter). 
| imagine he thought about it a year ago. 
(Laughter). The best way you can get infor- 
mation out of this conference is to sum up for 
yourselves as you go along. So the ball is 
fairly and squarely in all our courts to do the 
summing up for ourselves. 


Now, | said that | was going to give some defi- 
nitions and I'll stand by that. 1| give these def- 
initions for one reason and one reason only, and 
this is that in a group such as ours there is bound 
to be divergence as to the meaning of terms. 


In proposing definitions | would ask subsequent 
speakers to either agree with them or state that 
they disagree with them for certain reasons. 
Now, | am not implying that my definitions, 
which indeed are not mine, are better than 
anybody else's definitions, but they will give 
us a basis for starting to agree on terms and 
then deciding why we think the terms need to 
be modified. 


| was looking at the title of the conference 
in order to arrive at what terms should be de- 
fined. Looking backwards, the first words to 


define were "round table". Now, | haven't 
seen any round tables in the building, so | 
don't know whether we have to bother to define 
it. | think that when the sponsors of this con- 
ference put the words "round table" into the 
title, they set a very difficult challenge for us 
to actually perform on the basis of a true round 
table-- exchanging the truth in our search for 
the Holy Grail. 


Now, the second set of words are "systems 
building", without the apostrophe. 


In arriving at a definition of systems building, 
| would back up to the word "system", and | 
give you here the definition given by Arthur 
D. Hall in his fundamental book, "Methodology 
of Systems Engineering" published by Van 
Nostrand: "System: a set of objects with re- 
lationships between them and between their 
attributes". The most important word in my 
opinion is the word "relationship": relationships 
between objects; relationships between attributes; 
relationships between people; relationships be- 
tween what the people do. | referred to this 
earlier on in talking about ourselves, identi- 
fying our positions in the building industry. 
This is precisely what | was alluding to. 


"Building (so the Oxford Dictionary tells us, is): 
constructing, by putting parts or materials 
rightly together. .."-- incidentally a verb, de- 
noting an action. 


So then, system, if we accept that it is a set 
of objects with relationships, leads us on, of 
course, to a number of other words, hybrids 
that combine systems with something. Systems 
building we can obtain from the two earlier 
definitions. Systems approach is one of the 
buzz words particularly on this continent at 
the moment; the systems approach to problem 
solving being one use, and the systems approach 
to building being another use of the term. In 
each case the operative word is system. 


| should also mention a further combination of 
the word system; namely, building system in 
England and systems building its American 
counterpart. I use here a definition of John 
Weston, formerly of the Building Research 
Station: "A building system is a method of 
building which generates a glossy brochure." 
(Laughter). 


This definition was initially aimed maliciously 
at the producers of large concrete panels and 
small steel sections. But it actually would be 
more honest if we were really to throw this 
definition maliciously at all of us, because 
while we recognize without blushing that the 
proprietary systems are exploiting the glossy 
soft sell for a number of years, we have also 
to recognize that the publicly sponsored 
approaches to building have also been having 
a glossy soft sell fora number of years-- I'm 
thinking about CLASP in the UK and SCSD in 
the USA, about which we hear almost too 
much. If | raise this point here, it is precisely 
because this is the unique opportunity to find 
out what really went on behind the scense. If 
somebody tells you that such-and-such a _ thing 


happened and it all went very well, it is high 
time to jump up and say, "Yes, but...," be- 
cause you are getting the glossy soft sell once 
again. 


Now, a word which is not in the title of the 
conference is "prefabrication", and the reason 
presumably that it is not in the title of the 
conference is that | imagine there is an im- 
morality board in the Commonwealth of Massa- 
chusetts, and if the word "prefabrication" 

had been printed and sent across the State 
boundaries, it would presumably have been 
breaking some kind of Federal Communications 
law. (Laughter). 


So, prefabrication is the word that we don't 
use much nowadays. It simply tells us where 
things happen. 


The key word in the title is "industrialization"-- 
this is really what it's all about. In order to 
put up a definition of industrialization, | con- 
ducted a lengthy bibliographic search and found 
what | consider to be possibly one of the best 
definitions. It is borrowed from a little publi- 
cation of the Royal Institute of British Architects 
entitled "Industrialization and the Architect", 
dated 1965. The definition reads as follows: 
"The organization of building industrially, 
applying the best methods and techniques to 
the integrated processes of demand and design, 
manufacture and construction." 


One other word that | wanted to define because 
it is bound to come up at this conference many 
hundreds of times is, of course, performance. 

lt will be used as the performance concept, 
performance design, performance specification, 
performance description, and so on. | suggest 
that a definition to start with is that of James 
Wright, published in "Build International" about 
a year ago which is, "An organized procedure 
for stating desired attributes in order to fulfill 
requirements without regard to specific means." 
Note: requirements and not means. 


The last point | want to raise is to throw out a 
dangerous generalization, again for the sake of 
argument, about the composition of the team of 
speakers here and about what has been happen- 
ing in Europe as opposed to what has been hap- 
pening on the North American continent. 


| would state, at the risk of being proven wrong 

in the next few minutes, that the Europeans, if 

they are truthfully to tell us what has been go- 

ing on, have to confess to having approached 

the industrialization of building from a preoccupa- 
tion with hardware, and to have slipped unexpected- 
ly into discovering that there are software problems 
that go with the hardware. 


On the other hand, | would suggest that the 
North Americans, aware that the North American 
building industry is in such a highly fragmented 
state of affairs that it is almost impossible to do 
anything about it, have been spending some time 
talking about software, and occasionally, as if 
by mistake, some hardware actually happens. 


Let us then assume we have a dichotomy of 
approaches; hardware emphasis from Europe, a 
software emphasis from the United States. If 

we can in fact fuse these two divergent ap- 
proaches, then | for my part feel that we really 
will be in a position to progress towards industrial- 
ized, system building. 


Now, if is very convenient to end this way be- 
cause the first person to prove me wrong will, 
of course, be the European keynoter. | invite 
Mr. George Lawrence to take my place here. 
Mr. Lawrence? 
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SYSTEMS BUILDING IN EUROPE: THE PROCESS-— 


NOT THE PRODUCT 


GEORGE H. LAWRENCE 
U.K. 


The first reaction on receiving your invitation to 
give a "European keynote address" was to write 
round to a number of knowledgeable people in 
those European countries which are using systems 
to obtain some up-to-date statistical information 
to help assess the progress and development of 
system building in each country. At the date of 
preparing this paper, the replies had been neither 
sufficiently numerous, nor comprehensible to en- 
able a comparative assessment to be made. 


Trends in Europe 


The United Nations annual bulletin of Housing 
and Building Statistics for Europe giving 1968 
figures is available, but a glance at this brings 
home the fact that these enumerate the product 
whereas what we are concerned with here is the 
purpose. Accordingly | am proposing to deal with 
the subject using only such statistics as are re- 
quired to illustrate particular points. Extracting 
the proportion of Industrialized Building for hous- 
ing in Europe in 1968 one finds the following 
comparative figures: 





Chart 1: Foiloo Willgfs FM lHe 
All 

Dwellings Flats Houses 
East Germany = 2) = 
Sweden - 92 = 
Norway = 76 35 
Czechoslovakia = 70 54 
Bulgaria 45 = = 
Netherlands 40 = = 
Turkey 40 = = 
Hungary 35 = = 
Italy 30 = = 
Yugoslavia 26 - = 
France = 23 20 
West Germany 6.3 ~ = 
United Kingdom - 34 32 


In Western Europe the general climate of opinion 
in the construction industries and associated pro- 
fessions is that there is a trend towards a policy 
of encouraging more open systems of building as 
opposed to closed systems whose technology, de- 
sign disciplines and documentation procedures are 
aimed at satisfying a limited set of user require- 
ments in the building conditions of a particular 
market. This trend however discounts the un- 
doubted success of some closed systems in partic- 
ular markets and ignores the relatively much slow- 
er growth of those conditions which would en- 
courage the wide development of open systems, 
subsystems and dimensionally coordinated com- 
ponents. 


This is markedly in contrast with the progress of 
industrialized building systems in Eastern Europe 
over the past twenty years. 


In the U.S.S.R. the process is undertaken by state 
agencies. A state planning agency produces type 
plans for housing. These are used by other agen- 
cies in the planning layout done locally. Con- 
tracting agencies are organized on a regional 
basis. This relatively simple organizational 
structure favors the development of very advanced 
technology. 


The space standards however are low by Western 
standards and layouts tend to be stereotyped. 


In all cases however one of the main factors in 
the encouragement of industrialized building 
methods has been the need to use scarce man- 
power in the most productive way at all stages in 
the process both before and during construction. 
So far as operatives are concerned there are the 
related factors of the decline in craftsmanship 
and the emergence of semi-skilled labour. An- 
other factor is the clear advantage to all con- 
cerned of shorter building times. So far, lower 
costs, in spite of claims to this effect, have not 
normally been achieved. Lower costs are not a 


-relevant point. They arise only when the author- 


ity setting the cost limit is different from the 
client body. When the same body makes decisions 
on cost and times, they can be made in light of 
all the circumstances. 


Systematic Approaches to Building 


If one consults the Concise Oxford Dictionary on 
the meaning of the word "process", one finds, 
"process, n. and v.t., Progress, course, esp. in 
process of construction etc. being constructed 
etc. in process of time. As time goes on; course 
of action proceeding, esp. method of operation 
in manufacture." 


Confining our consideration for the moment to the 
process of design, manufacture, assembly and 
erection, and taking the definition "course of 
action", | would like to look at one or two ap- 
proaches to systems building currently in use to 


see what are the strengths and weaknesses of each. 


First the Wimpey method which at the peak of the 
housing drive in 1968 captured 10% of the U.K. 
public sector market-- 20,000 out of 200,000 
houses. Many people might regard their product 
as traditional building, but their approach is very 
systematic. 


Wimpey operates a continuous process of develop- 
ment with an integrated design and production 
staff of 700. They obtain weekly feedback from 
every construction site with computerized statis- 
tics on allocations of man/hours and the like, 
with a view to refinement of the product. Their 
research and development department is impres- 
sive. They are currently attempting to introduce 
plastic extruded cladding and wholly prefabricat- 
ed interiors. The innovative techniques are in- 
troduced gradually in one or two regions until 
proved. The firm offers products in a wide range 
of high, medium and low rise houses. 


My second example is the heavy, concrete panel 
systems of which there are many operating in 
Europe-- across national borders. The organiza- 
tions concerned have committed substantial capi- 
tal sums on the establishment of casting factories 
and training of operations. They have been com- 
petitive in the field of high rise dwellings and 
mixed-height, high density developments, but 
have seldom been able to compete with tradition- 
al methods in one and two storey cottages and 
terraces. (Figs. 1 and 2). 


They have found it most profitable to offer a de- 
sign/build service which enables them to relate 
internal house planning to the disciplines of the 
structural system. In Britain their factories have 
seldom done more than single-shift working and 
in some cases half their factory space has been 
taken up in casting special job components. This 
is a situation which we can examine later. 


(Figs. 3, 4, and 5). 


My third example is that of the school building 
consortia, such as CLASP and SCOLA, The for- 
mer is operating in Britain, France, West Ger- 
many and Italy. Here it is the client organiza- 
tion which in full knowledge of the scope of user 
requirements, designs the component parts of the 
building system, arranges annual contracts with 
suppliers to the extent of about 60-70% of the 
total cost and works with small local contractors 
for assembling and work on site. In an inflation- 
ary situation they have been more successful than 
many in holding costs steady. (Figs. 6, 7, 8, 
and 9). 


My fourth example is the Department of the En- 
vironment method for crown buildings [state 
buildings] using the opportunity presented by 

the change to metric measure fo introduce stan- 
dards and dimensional coordination and working 
closely with the British Standards Institute. Cur- 
rently, they are writing performance specifica- 
tions for doors, frames and fittings, partitions 
and windows. They are inviting bids for quanti- 
ties of work to be taken up over a period. At the 
same time Departments are producing government- 
al recommendations for dimensional coordination 
and performance standards and are undertaking 
studies on joints, tolerances, etc. (Fig. 10). 


Time does not permit me to expand on the many 
small local systems, mainly lightweight systems 
involving timber engineering. These fulfill a 

need for housing both in France and in Britain. 


Influences of Market Conditions 


The nature of the product is in fact influenced by 
the market conditions in which it is produced. | 
think it would be time well spent if we were to 
examine the whole process of procurement of 
buildings, the agencies involved and their respon- 
sibilities starting from the basic essentials of land, 
money, time, materials and labour and ending 
with the built environment of a quality which is 
socially acceptable by the community who will 
live and work in it. 


Responsibilities 


Town planning ordinances and Building Regulation 


ae 


There is always a danger when regulations are 
made that people will find ways round them. The 
Five Storey Wimpey blocks is perhaps an unhappy 
example of such a case. Building regulations in 
England and Wales stated that in walk-up flats a 
person should not have to walk up more than three 
stories to the entrance door of a dwelling. By 
putting two maisonettes on top of a single storey 
flat, five storey blocks were possible. This model 
has been built in large numbers throughout Britain. 


& 


Building regulations originally drafted to safeguard 
public health and safety, unless they are so framed 
as to lay down the performance required rather 
than method of achieving it, may inhibit innova- 
tion both in materials and methods. In Great 
Britain there are now central regulations by- 
passing local bylaws which produced widely dif- 
fering requirements between one area and another, 
and created an impossible situation for larger firms. 
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In social building programmes funded or subsidized 
from the public purse, the responsibility for fram- 
ing minimum space standards and maximum costs 
again rests with central government. This sets 

the guide lines within which designers must work. 
In such programmes, the client is normally a 
public body, housing authority, education author- 
ity, hospital board, etc. In the United Kingdom 
in the 1950's and 1960's, the situation got out of 
balance in that local housing authorities which 
were small and unable to attract professional staff 
either in numbers or of the quality required were 
the clients for large housing schemes. Private 
architects with a few honourable exceptions, re- 
grettably performed so badly particularly in con- 


Chart 2: PROPORTION OF HOUSES TO FLATS trolling costs that this resulted in contractors of- 





Fig. 1 Flats. Building System: Bison Wall Frame. Greenock (Glasgow), Scotland. 





IN EUROPEAN COUNTRIES 1968 fering a design and build service-- the Package 
SS Se nae Deal-- which tended to confuse responsibilities, 
Group 1: More houses than flats (to nearest 1%) particularly for environmental design. Neverthe- 
less where firms were sponsoring systems it allow- 
Or Laieae % % Flats** ed all the designers to be in the right place as 
Ea ae ares Sa] Cee part of an integrated team with the production 
United Kingdom 73 7 men-- that is, closed systems. 
Netherlands 69 3I 
Yugoslavia 68 32 There are 1,633 housing authorities in Great 
Norway 67 33 Britain. The movement to group them into client 
Belgium 61 39 consortia has not made any progress. In Britain 
Denmark 54 46 one of the most difficult tasks has been to persuade 
client bodies to organize themselves into groups 
Group 2: More flats than houses which can influence the market. CLASP in the 
School Building field is a notable exception to 
% Houses * % Flats** the rule: Here one authority with two problems-- 
West Germany ne I ie aL a large school building programme, and sites sub- 
Bulgaria 45 55 ject to mineral subsidence-- devised a system; 
Turkey 42 58 sought neighbors with similar problems; and de- 
Greece 39 61 veloped from there. The programme now covers 
es 37 63 many building types, runs at 20 million pounds 
Fig. 2. Flats. Building System: Tracoba. Fences 37 63 per year, and has a majority of non~subsidence 
West Bromwich, England. ET aiand 26 64 sites. 
Sweden 27. 71 
Italy 27 73 Reform of local Government scheduled for 1973 
Czechoslovakia 23 77 may redress the balance but housing as a respon- 
Switzerland 18 82 sibility has been relegated to the lower tier 
Spain 4 94 authorities. 
Hungary ] 99 
East Germany 0 100 The balanced market situation of large, well- 
standards are the responsibility of central and staffed clients giving sponsors of systems for house 
local governments. The former do not affect sys- * Defined as one or two dwelling houses building a fair long-term expectation of a share 
tem building more than other methods. In so far ** Defined as multi-dwelling houses of the market to enable them confidently to in- 
as residential density in concerned, high density vest in factories and equipment and fo train their 
schemes have favoured industrialized methods. Source: U.N. Statistics labour force to work on a permanent rather than 
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a casual basis to produce and erect dwellings, 
has never been achieved in Britain during the 
housing drive of the 1960's. The result of this 
was to decrease the competitiveness of such sys- 
tems. 


At 6 A.M, on 16th May, 1968 an explosion oc- 
curred in a corner flat on the 18th floor of Ronan 
Point. It blew out the load-bearing flank wall 
and as a consequence the corner construction 
both above and below the construction collapsed. 
Fortunately casualties were few. (Fig. 11). 


The incident set off a shock wave across the length 
and breadth of the country which has produced a 
widely held reaction against high rise dwellings 
and system building. The latter, combined with 

a cut back in house building through economic 
stringency, has resulted in housing authorities 
resorting to traditional building in preference to 
system building for the great majority of their 
schemes. 


The National Building Agency 


May | here mention some of the aims of the organ- 
ization which | represent, The National Building 
Agency. We were set up in 1964 to give assis- 
tance to the building industry and its clients with 
a view to promoting increased efficiency and pro- 
ductivity and facilitating the introduction, adop- 
tion and use of improvement building methods. 
The objectives include assisting clients of the in- 
dustry, both public and private, to pool their 
building requirements together and to collate 
them into phased programmes. 


Appraisal of industrialized building systems is 
only one of our roles; a separate agrement board 
was established to deal with innovative materials. 


We have undertaken studies of the whole process 
of building procurement from inception to com- 
pletion, with a view to improving the process of 
building in modern methods. For example, 
metric shells are a rationalization of the dimen- 
sions of two storey houses and have been helpful 


both to housing authorities and to builders. 
(Fig. 12). 


In Scotland, working with a consortium of author- 
ities responsible for 65% of all public sector hous- 
ing, we have developed a concept of plan ration- 
alization which allows twelve plan diagrams to 
meet the main stream of user requirements for two 
storey buildings. (Figs. 13 and 14). 


We have also with builders tried to match the 
product to requirements. 


We have undertaken studies in communications 
between designer and builder; buildability pro- 
grams; and management of sites. 


Des ign and Costs 


Perhaps the most difficult part of the procurement 
process is that which concerns money. This is 
usually identified as the tender [bidding] stage, 
that is, when a contractor having given a price 
in more or less detail for a product to meet re- 
quirements which have been described and speci- 


Fig. 3. Thamesmead, England. View across Southmere. 


Fig. 4 Thamesmead, England. Stage 1: Linear Block from 


south west (Harrow Manorway). 
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Fig. 5 Thamesmead, England. Stage 1: General view from NW of Linear Block. 


fied in more or less detail, then enters into a 
building contract to carry out the work. 


It has perhaps been the exception for the normal, 
traditional procedures to be used where the client 
authority with its own professional staff, designs 
the houses and invites system builders to tender. 
A variety of methods have been adopted whereby 
sketch designs have been produced by authorities’ 
architects, working drawings have been produced 
by contractors, some competition on prices or 
rates has been introduced, a measure of negotia- 
tion has followed, and finally a contract has been 
arranged. A method which has been widely 
adopted has been the design and build contract 

in which an authority with a site to develop has 
permitted a building firm, for a price, to do all 
the work on the basis of a brief [program] from 
the client. 


At the risk of oversimplification | would suggest 
some principles which should be followed to get 
best results. First, the question of environmental 
design. This | believe to be wholly a client re- 
sponsibility. Within the stipulations of the town 
plan on land use and density, the authority's 
architect prepares his three-dimensional layout 
scheme covering family mix, disposition and 
height of blocks, roads, parking, open space, 
etc. If the intention is to use industrialized 
building, it is probably best to hand over the de- 
tailed design responsibility at this stage to the 
architects in the sponsor's organization with a 
clear brief on plan performance and a performance 
specification of standards required. 


30 


It is at this stage that some element of competi- 
tive tendering can be introduced and it is here 
that the situation so often becomes obscure. | 
believe it is necessary for the client to know 
what plans he wants and which sponsors can pro- 
duce them and for there to be a measure of agree- 


In this situation a 
small number of sponsors can be selected to pro- 
duce their own versions of the blocks together 
with a specification and tender price for dwellings 
and rates for foundations and external works. 
These can be compared by the client of price and 
quality, and a final decision can be made on the 
basis of the best technical product at the most 
competitive price. 


ment on appearance required. 


It was Oscar Wilde who in his plan "Lady Winder- 
mere's Fan" put into the mouth of one of his 
characters the description of a cynic, as "a man 
who knows the: price of everything and the value 
of nothing." It is value for money that is the 
point of paramount importance in procuring 
buildings. 


In the U.K., we have as members of the design 
team, quantity surveyors, who, by the medium of 

a bill of quantities can from the architects' draw- 
ings give a schedule in precise detail of the labour, 
plant and materials involved, thus enabling con- 
tractors to price in competition on a fair basis. 

You will of course realize that this does not quite 
fit the systems situation where a client's architect's 
drawings may not reflect the disciplines and con- 
straints of system building. 


It is nonetheless possible, with the aid of these 
indispensible people to devise ways of working 

so that the brief is clear. The means of commun- 
ication between designer and builder leave no one 
in doubt as to what is wanted and a fair assessment 
can be made of the products offered by sponsors. 


One point which must never be forgotten is that 
from the builder's point of view a predictable, 
continuing prospect of similar work enables him 
to marshall his resources in such a way that he 
can work economically. In a competitive situa- 
tion this is reflected in the price he gives to the 
client. 





Fig. 6 Residential School Hostel at Oban, Scotland, in CLASP construction for 
Argyll Country Council. 
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Fig. 7 School Hostel in CLASP construction at Dingwall, Scotland, for 


Ross and Cromarty County Council. 


The Trend and the Process 





| said earlier in my talk that the trend is towards 
a policy of encouraging more open systems and | 
described the Department of the Environment 

method as an influence in the trend, particularly 
in its work on dimensional coordinates. My cur- 
rent thoughts on the situation lead me to believe 





that the universal system, with its sub-systems, 
assemblies and catalogue of components, is still 
a dream of the future. However the more they 
can be introduced into systems devised for partic 
ular market conditions, the more productive will 
the industry become in husbanding its resources. 








Fig. 8 Secondary School Extension in CLASP construction for 
Selkirk County Council. 


VOICE: Mr. Lawrence, you said that investiga- 
tion in open systems is encouraged. Would you 
please repeat what is meant by open systems? 
How do they encourage it and why don't they 
succeed? 


MR, LAWRENCE: | don't think | quite said that. 
| said that everybody thought it would be a good 
idea to move towards an open system. That | 
think is an encouraging move. 


Some of the difficulties of doing this have already 
been mentioned: | think an architect would like 
to be able to say of the open system, "I am a sys- 
tems man and | have all the catalogs. | look up 
all the systems and all the bids and put them to- 
gether." In this way he would have the benefit 
of being a systems man without having the con- 
straints which systems are apt to impose. That is 
why | think that unless the designer, the archi- 
tect, the engineer are all part of the organization 
that is producing the thing, the thing is unlikely 
to work. 


But if you do have a well-laid-down accepted 
set of rules for working on dimensions, on toler- 
ances, on performances of various components, 
then you are on the right track. That is what the 
Department of the Environment is doing in the 
U.K. | don't know the size of their annual mar- 

, but it must be many thousands of millions of 
pounds worth of building in a year. It is open, 
too, and what they are doing is bound to be in- 
fluential on making these things available for 
other people to use. 


But as | have said all along, it is in fact the con- 
ditions of the market which influence the system, 
and so it may ease up a bit. Those under close 
control are likely to work best in the meantime. 





Fig. 9 Secondary School Extension in CLASP 


construction at Galashiels for 
Selkirk Country Council. 
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Fig. 10 
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MVietric Housing 


The Dimensional Framework 


Recommendations — Section 


Floor to Floor 2600 1 


finished floor level to finished floor level 


Floor Zone 200, 250 & 300 


first preference 250. Zones include finishes 


Change of Level 600 & 1300 


within a dwelling or between dwellings 


Window Head 2100 & 2300 


first preference 2300 


Window Cill 2100, 1800, 1400, 5 
1000, 800, 600, 200 & O 


Door Head 2100 6 


N 


bh WwW 


Recommendations — Plan 


Planning Grid 300 x 300 











Separating (party) Wall 200,300 & 400 

















both faces on grid lines. 200 and 400 separating walls interrupt the grid. 














External Wall 100, 200, 300 & 400 











inside face on grid line 











Loadbearing Partition 100, 200 & 300 








100 one face on grid: 200 & 300 both faces on grid 





200 load bearing partitions interrupt the grid. 











Non-Loadbearing Partition 50 & 100 





one face on grid. For greater planning flexibility non-loadbearing partitions 





may have one face on 100 mm subdivision of the grid. 




















Column and Beam x 100 | 




















a line of columns and beams is treated as a partition. If it is 100 thick one face is on grid, 
if thicker, both faces are on grid. The cross sections are dimensioned in multiples of 100 mm. 


PROBABLE DIMENSIONS FOR METRIC COMPONENTS SUITABLE FOR HOUSING 
Bath 1700 x 700, doorsets 800 & 900, kitchen fittings 600 depth x 100 length, 
sinks 600 x 1000 or 1200, straight flight stair opening 900 x 2700, dog leg 1800 = 2100. 


Exceptions 


may be adopted to enable the designer to make the best use of standard components 
and to avoid special components (DB16 page 13). 


i im 














200, 300 or 400 NEUTRAL 
PLAN SECTION SECTION 

Neutral zone External wall on 100 mm Finish outside the wall zone 
In certain cases where components subdivision of the grid The grid line may be on the structural 
of modular thickness (i.e. multiples of A non-loadbearing external wall may face of the wall (instead of on the 
100 mm) are not available the grid have its inside face on a 100 mm finished face) when standard 
may be interrupted by a neutral wall subdivision of the planning grid components, such as floor units, must 
zone related to the component (instead of on the grid line) if, for span between structural faces. 
thickness (DB16 page 21) example, it is supported on standard (DB16 pages 13, 15, 16,17 & 19.) 


floor units which are multiples of 300 in 
width (DB16 page 8, 2d). 


NBA Design Aid 1 based on MHLG Design Bulletin 16. Metric Dimensional Framework. 
The National Building Agency, NBA House, Arundel Street, London WC2. 






































For flats only 


200 partitions normally have both faces on grid lines and interrupt the grid, 
but in flats these exceptions should be adopted, (DB16 pages 22, 24 & 26.) 











PLAN PLAN 
Non-loadbearing Loadbearing partitions 
partitions may have faces on 100 mm 
If a wall does not support subdivisions of the grid to relate 
the floor it should not the overall dimensions of different 
interrupt the grid. structural bays. (DB16 page 8, 2g.) 


(DB16 page 8, 2f.) 





Fig. 11 


Close-up of damage to Ronan Point. 


Does that answer your question or perhaps another 
question which you hadn't thought of asking? 


VOICE: Yes. Thank you. 


CHAIRMAN DAVIDSON: | would like to ask you, 
please-- Burnham Kelly made a plea for evaluation, 
and also referred to certain elitism that may be re- 


motely possible in Europe. It seems to me that 
The Building Agency is evaluating and might be 


elite. 


Could you tell us a bit more about your in-house 
experiences. Particularly, what influence do 
you think you have had on house building with 
systems in England? 


MR, LAWRENCE: Well, first of all, can | say 
that the bulk of the good we did does not appear 
on the surface, in that when we were set up in 
1964, we were incidentally told, "Hands off 
the high-rise systems"-- they knew all about 
those ! 


Therefore, we didn't spend a great deal of time 
on high rise systems. I'm not saying that had we 
had this as part of our terms of reference, we 
could have stopped something like Ronan Point 
from happening; although | would like to think 
that we could perhaps have been influential in 
avoiding that sort of circumstance. 


When | say the bulk of the good we did doesn't 
appear on the surface, we stopped an awful lot 

of people who thought they had systems which 
they wanted to offer on the market from doing 

so; not by the process of the mother who turned 
to her daughter and said, "Go and find out what 
Little Tommy is doing and tell him to stop." It 
was by going in fact and speaking to Little Tommy 
himself, saying, "Do you think this is all right? 


Have you considered this? What sort of area are 
you going to work in? Have you studied the 
weather conditions; do you know what the expo- 
sure is; will this combat it?" And so on. And by 
a process of attrition we discouraged an awful lot 
of people from bringing systems onto the market 
which would have been a) unsuccessful in per- 
formance, and b) would have been disasterous, 

| think, from the point of view of profit-making 
for the firm concerned. 


But that in fact is rather the negative side of the 
thing. We have worked with all the people who 
are trying to establish high standards of perfor- 
mance. | think all design is a matter of compro- 
mise and when | say high standards, | don't mean 
something which is going to cost twice as much 
and last twice as long; but a reasonable standard 
for what is a reasonable cost to pay for a partic- 
ular article. We did in fact try to relate this to 
the economic situation of the country as a whole. 


| was quite fascinated-- | was driving yesterday 
in a taxi through Manhattan and the taxi driver 
happened to turn ona small portable wireless that 
he had, just at the time when the commercials 
were on. A fellow was saying, "We have very 
good cars. You will be interested to know that 
40% of the cars which were originally registered 
last year have been reregistered again and are 
still in use this year." [Laughter]. "We know 
that we are giving you a product made to last." 
[Laughter]. 


Well, | thought, well, there are slight differences 
perhaps between the economics of this country and 
the economics of ours. [Laughter]. My car is 
four years old and | recommend if is just about 

run in! 


VOICE: In your experience, how did you eval- 
vate projects that were built and what penalties 
were involved if they did not fulfill the specifi- 
cations? 


MR, LAWRENCE: When you say what penalty 
is involved, do you mean, how do you get at 
the chap who made the evaluation? 


VOICE: Yes. 


MR. LAWRENCE: Well, we have been running 
away from this one for as long as we can and as 
fast as we can, and so far with great success. 
[Laughter]. 


Because we come back to this business of chosed 
systems. It is the chap who is responsible for put- 
ting the thing on to the ground, who signs a con- 
tract to do such and so for the client, who must 
undertake the campaign on how the thing works. 
The people who do the evaluation look at the pro- 
duct and discuss it with the man who made the 
product, what it is meant to do. 


Testing is not done by our organization, but by 
others. Again it comes to the thing that falls 
down or leaks or whatever, which gets a great 
deal of publicity. The other 99 percent which 
works perfectly, nobody ever hears about. 


Credits for figures 3, 4 and 5: 

G.L.C. Photographic Unit. 

Designed by the Greater London Council Depart- 
ment of Architecture and Civic Design. 

Architect Sir Roger Walters, K.B.E., EROESBSA., 


F.1. Struct. E., in succession to Sir Hubert Bennett 


F.R.I.B.A., F.S.1.A. 
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Fig. 13 Basic house design. 
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Fig. 14. Plans in series. Ground floor plans at left, second floor plans at right. 
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SYSTEMS BUILDING IN THE UNITED STATES: 


WHAT IF SYSTEMS BUILDING WORKS? 


BURNHAM KELLY 
U.S.A. 


Those of you who know me know that | like to 
climb to the top of the ivory tower and look off 
into the distance and speculate, rather than to 
talk about details. | think that it is important 
for me to do this as a spokesman, shall we say, 
for the U.S., because most of us in the audi- 
ence are familiar with what in systems terms is 
happening. However, sometimes we tend to 
forget what kind of a country we live in or what 
kind of problems we have to face. 


My charge is to make a general introduction to 
the U.S. situation with respect to systems build- 
ing. My aim is to take that charge literally 
and to raise problems at the very broadest level. 
Many of you may recall that twenty years ago 
in the Bemis Foundation we were earnestly try- 
ing to get the housing industry to understand 

the problems of industrial building-- that build- 
ing was a system, in effect, and that the design 
of joints or the factory fabrication of panels 
were at best only parts. The true system spread 
far more broadly than this, involving problems 
much more complex than these technical prob- 
lems. 


Today | am in the unfortunate position of a man 
who sees his government beginning to adopt his 
views and now is wondering what will happen 
as aresult. (Laughter). 


For | am convinced that systems building, as 
currently pursued, is part of a still larger system 
by which living communities are developed and 
permanent additions are made to our urban 
structure. If systems people don't see this, then 
"successful" systems building could be a disaster. 
Some European experience illustrates the point. 


As a background let's talk about the special 
characteristics of the United States as they re- 
late to the problems of housing, land develop- 
ment, building in general, and so forth. 


In the first place we are perhaps unique because 
from the very beginning we regarded land not as 
a priceless heritage but as a speculative commod- 
ity. We have had land rushes, land grants, 
homesteads, Westward ho! and boom=bust-boom; 
a man's home is his castle in the law but only be- 
cause he wishes always to have the right to sell 

it to the highest bidder as fast as possible. For a 
few dollars, anything, anywhere, no matter how 
nobly it was built, no matter how well it serves 
its purpose will yield toa "higher use". By 
"higher use" the courts mean a larger profit. 

Yet houses and buildings are always in this 
country considered real estate in the long En- 
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glish tradition of that term, with the exception 
of mobile homes. Mobile homes are the only 
part of this industry that have made any sub- 
stantial progress. 


Secondly, the local real estate tax is the main 
resource on which the United States operates its 
local governments. The United States firmly be- 
lieves that the local real estate tax should al- 
ways have a speculative base since that will 
yield the highest return and pay for the most 
services. 


Real estate enterprise in the United States has 
always been a private function. In any govern- 
ment at any period all of society comes down 

to a balance between security on the one hand, 
and opportunity on the other. You always must 
adjust what you are prepared to do in terms of 
security with what limitations you are thus 
placing on opportunity, or what you can achieve 
in opportunity that will increase security. It is 
always a balance. 


In this country, opportunity regarding land has 
been firmly reserved for private enterprise. 

The problem of security has been firmly trans- 
ferred to the public. So, public intervention 
has been allowed when we fear the spread of 
disease, when we fear the spread of the smell 
of slaughter houses; and the police power has 
moved in as the basis for most of our local con- 
trols and to regulate what we consider as impor- 
tant utilities. Until recently, even highways 
were always regarded merely as transportation 
services, somewhat analogous to sewage dispos- 
al systems, rather than what, of course, they 
are; namely, the very largest and most impor- 
tant aspect of the development of opportunity. 


An exception to the United States view is the 
educational function. But | think a case can 
be made, looking at education over the years, 
that even there it has been until recently a ser- 
vice to teach people how to get back onto the 
farm and produce there, rather than to generate 
genuine opportunity. 


| contrast with this most of the rest of industry. 
The government in the United States was always 
very free in spending money and giving legal 
power for mine owners, for railroad enterprisers, 
for shipbuilders, for aircraft industry producers, 
and more recently for the space program. There 
were regular tax credits, regular powers of emi- 
nent domain, all kinds of inducements which 
private industry was shocked to find after the 
Second World War and somewhat shocked still 
to find are not available in the housing area. 


A third general point in the United States is our 
utter reliance on consumerism. We keep the 
economy moving by selling. If things slow down, 
we build more automobiles whether we want 
them or not. If the credit gets a little tough, 
we make it very clear that even the most con- 
servative and respectable bank can charge 18% 
on any one of a number of cards to keep that 
credit flowing. We sell our houses by exterior 
"individuality" (and the quotes are intended), 
and interior gadgets. We sell our communities 
by providing lakes and golf courses and riding 


stables. In general we are operating by pushing 
at the top with consumerism rather than looking 
at any problem in a broad way. 


Our entire so-called development control sys- 
tem of localized games aiming to preserve the 
noble qualities listed above. Let me repeat 
them: land is a speculative commodity; real 
estate development is a private function; and 
everything moves by consumerism. 


| think nearly all have come to realize that 
Zoning and subdivision control--and that was 
my field for a long time--are really methods, 
cosmetics, to preserve suburbia. We have now 
undertaken a series of studies, of which the 
American Law Institute study is but one, to put 
all the miscellaneous means of control of land 
and of land development into some larger frame- 
work, with a somewhat more noble purpose in 
back of it. They lean heavily on European 
models; but we haven't advanced very far yet. 


When it comes to codes, | think we can all 
agree that the building code systems, even the 
most so-called performance-oriented systems and 
the national codes are essentially beautiful 
exercises in log rolling, manipulated by the 
largest fabricators and distributors of building 
materials. In the end we will get farther by 
not moving toward unifrom codes at all, but 
moving toward some sort of an evaluation system 
or procedure, with the code part of it kept as 
illustrations more than anything else. 


The most effective control is, and always has 
been, money. In the field of building, money 
is a very important element. Capital require- 
ments for buildings are extremely high, with a 
negative cash flow curve extending for many 
years, expecially for the infra-structure required 
for large developments. This is the control used 
mostly by the national government, partly 
because constitutional tests have told the 
national government to keep their hands out of 
local real estate control, but partly because 
that is the easiest way to operate anyway. The 
national government used this power originally 
as a counter-cyclic pump priming for the 
economy; later during the depression to insure 
the securities of the banks, to keep them solvent; 
and then to keep the mortgages of individuals 
solvent; and finally to finance development of 
suburbia through FHA and others with a few 
casual gestures toward public housing along the 
way. Until just the last two or three years, the 
national government never used its great powers 
to stimulate anything like an effective produc- 
tion system in building. 


So, what has been the history of industrial sys- 
tems in this country as a result of the factors that 
| have described? Mostly a sort of generalized 
stimulus to technical ingenuity in which the 
best examples are little noticed and the less 
sensibile examples are widely publicized. The 
old balloon frame, after all, was a pretty good 
limited system. It led to a whole new proce- 
dure for housing in wood. The steel frame led 
eventually to a whole revolution in urban con- 
struction. 


There was for a long time and still continues a 
steady flow of joints, panels, and modular 
approaches. Most were already covered in the 
three volumes of Albert Farwell Bemis and John 
Burchard's book, "The Evolving House," which 
came out in 1936, and many published then 
were probably only being reinvented. There 
were some genuine revolutionaries--a genera- 
tion ago--Fuller with his suspended house, his 
autonomous bathrooms and indeed his entire 
thinking; Atterbury and Neff with new 
approaches in concrete; Carl Koch's sectional 
and folding systems; and Ingersoll's utility cores. 
The ideas were all flowing around but no indus- 
trial system existed, no formal production pro- 
cedure in which they could be seriously used. 


Some other kinds of systems came out of this 
game, tied not so much to a single industry as 

to general industrial theory. Bemis for many 
years plugged the four-inch or ten-centimeter 
module, which our previous speaker has just 
noted as still being pushed. Fisher in the 1930's 
proposed a production procedure in which there 
would be no overall plant anywhere, simply a 
combination of shelter and service producers 
that would produce products designed for easy 
assembly assembled at any site. It was in the 
1930's that Houses, Incorpa ated, got General 
Electric to go into an industrial cooperation 
which ended up with completely furnished full- 
scale houses being merchandised by Macy's. On 
the opening day the ribbon was cut by none other 
than Franklin Delano Roosevelt's mother. 


So there were attempts. But what really began 
to make an impact were people like Gunnison 
and Levitt and the mobile home industry. They 
ceased to worry about substantial innovations 
and concentrated more on industrial management 
approaches having overall control and national 
distribution and keeping check on costs. 


Well, since the Thirties, tlie government has 
moved more and more toward a concern for 
housing as such. It started in a mild way then, 
doing research in the Bureau of Standards and in 
the Forest Products Laboratory with plywood and 
plywood housing, mainly supporting the conven- 
tional approach of the FHA. The Wyatt Program, 
which many of you may remember at the end of 
the Second World War, encouraged the non- 
systems approach, and the best of the non- 
systems was RFC's famous Lustron Corporation, 
which produced a house each panel of which 
went through the manufacturing process without 
a single human hand laid on it, only to require 
an endless bridge of human hands to get it on 
special trailers and truck it out to the site and 
put it up. There was no truly industrial system 
to do it. 


Recently, as a result of social pressures, minori- 
ty pressurs, and urban-social pressures, a very 
strong concern for rational housing production 
was emerged on the part of the government, as 
reflected by industry. Industry looks for new 
outlets for its capacity; new areas for profit. 

It talks of space-age know-how, realizing the 
benefits of large scale operations, and 
increasing the speed of operations; also it hopes 
to realize the investment potentials of the 


resulting increments in land value. 


A great deal of interest arose, therefore, in the 
European systems that have been developed by 
governments which had taken the management 
role that our government has consistently 
avoided. The design glamour that came out of 
Habitat and mobile home successes made our 
industrialists believe that at last we had a 
gimmick which would let us get into genuine 
industry production without going through the 
usual public resistances to forms different from 
those we have known in the past. 


We have now reached the stage where the 
Department of Housing and Urban Development 
with its Breakthrough Program and its Title VII 
Program is trying specifically to encourage new 
producers and new developers. The government 
is exerting considerable pressure for code reform 
and for labor rationalization. In at least half 

of the states factory-housing laws are either 
passed or pending. Many states are adopting 

the model of the New York State Urban Develop- 
ment Corporation with its considerable power to 
override or at least to some degree neglect local 
rules, although very seldom is this actually done. 
We now have something like 70 different pro- 
grams to assist developers in HUD; we have 
Fanny May and Ginny May and farm housing; 
and the administration has a specific interest in 
modular housing as a possible way of solving 
some of the problems of special shelter in out- 
lying bases. 


One should say that if it weren't for the recent 
downturn in the economy in the United States, 
the industrialization of building would be about 
to fly. 


Now, | come to my main point: how complete 
are these systems that we are talking about? 
Most of them, even the broadest, end with a 
finished building, turn-key for the original 
user. How complete a system is that? The 
building continues to operate for years. It 
has to be maintained. It goes through 
depreciation cycles and some parts of it have 
to be replaced. If it were initially designed 
for that replacement, it would be a better 
system. Some of the developers insist they 
are concerned with this. By no means all, 
even of these few, have substantial prospects. 


From an industrial technology point of view, 
some of the greatest values you can produce 
become possible if you assume that you are 
going to be in control through the subsequent 
life of that building. You will save money and 
increase service overall by putting in highly 
industrialized finishes or by designing your 
parts for appropriate replacement at the 
appropriate time in the building's life. Indeed, 
the broad, economic facts of life suggest that 
the whole field of housing should be regarded 
as a utility service, and that industry should 
think of itself as providing a service and 
getting in on production systems so that it can 
control the replacements and renewals over the 
years. The sooner we get rid of the notion that 
our systems are complete when we have 
assembled the building and sold the product, 


the better. 


An even more important point is that systems 
typically don't extend beyond the structure 
itself, even if they do extend through the life 
of the structure. 


What about the community of which any building 
is a part? This is clearly an essential aspect of 
any true system for the obvious reason, well 
underlined by research and by observation here 
and abroad, that a reasonably well-adjusted 
family in a reasonably well-functioning com- 
munity will tend to perceive even a rather awful 
house as good, whereas a reasonably badly- 
adjusted family in a reasonably-badly func- 
tioning community will perceive even a very 
well designed house as terrible. Intuitively, we 
understand this simple fact. 


Entirely aside from the high moral purpose of 
any academic, the high financial purpose of 
any large producer, and the high governmental 
purpose of any agency, we must be deeply con- 
cerned not only with the houses or the buildings 
that are produced by an industrialized system, 
but also with the communities that emerge as a 
result. 


These communities require a whole range of 
services. The governments in Europe have a 
good deal to tell us about this. They have had 
to build houses in a hurry and in many cases 
they are having to go back and build the com- 
munities that make houses livable. In some 
cases they are having to suffer a good deal of 
local outrage because of the characteristics of 
the original community; and in some cases, it 
was a hopeless mistake . 


The vast housing projects in Berlin that got such 
a black eye, did so because the subway exten- 
sion that was planned, the regional shopping 
center that was planned, the extensions of the 
school systems that were planned; all of these 
things were not built, but still they went ahead 
with the houses. 


We are told that in France some projects are 
considered to be more hotbeds of revolt than 
patterns of good living. There are in many of 
the other countries consistent efforts to go 
back over the ground now that the immediate 
crisis is over and try to provide some kind of a 
decent community for the people for whom they 
were originally giving shelter. 


In London the metropolitan government has had 
a long experience. We have heard something 
about the way they have learned to base their 
operations not only on effective metropolitan 
planning and building, but on a government 
land policy and a government policy for the 
creation of decent communities. 


Many industrial observers, when they come 
back from systems tours of Europe, take me into 
a corner and in a somewhat puzzled way say 
that what they liked the best was a project, say, 
in Denmark, where actually the system wasn't 
startling and the architecture, although nice, 
was modest; but the community really seemed to 
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work. Facilities for the elderly were associated 
in some way in the school system and the school 
system was associated in some way with the 
family health centers. Shops and services were 
good; everybody seemed to think it was great to 
live there. 


| grant you Denmark is a small, homogeneous 
country where it is a lot easier to propose a 
pattern of life into which a system of buildings 
should fit. However, the lesson is there for us 
anyway. If you go to Eastern Europe, you find 
in country after country that the lesson has 
been learned in another sense. They are quite 
conscious of the importance of communities as 
opposed to mere housing, and their plans recog- 
nize this political fact. The relative focus on 
the community is intentional. 


Now | come to my deductions. Clearly, the 
larger the scale, the greater the speed, and the 
larger the problem. In the United States we 
have a beautifully balkanized development con- 
trol system and a beautifully balkanized housing 
production system. In their horrid way these 
two fit each other. But if we now really make 
some progress on the scale and speed and the 
production side, it is clear that we are in deep 
trouble on the control side: in the goal-setting, 
the policy setting areas. There is no time for 
traditional process of accretion. 


Perhaps the worst situation is the one that gets 
the least attention of all. | speak of those 
large areas on the outskirts of our currently 
built-up cities and suburbs that are now either 
vacant or held in low-grade use or otherwise 
open for development. If we really are going 
to build all the urban America we say we are 
going to build, clearly most of it has to be in 
these areas. These areas are characterized by 
the fact that the men who now own them, the 
government in whose jurisdiction they are 
located, the builders who move in to develop 
them, and everyone else associated with the 
conversion to urban structure, are all going to 
disappear and be gone by the time people have 
moved in. They are also characterized by the 
fact that our great American practice of turning 
to the votes of the people--the democratic 
system--to find out what we should do is abso- 
lutely meaningless, since there are no people 
and no democratic system there to tell us. 


We invest in our downtown urban problems and 
in our existing suburban problems probably some- 
thing like 90 percent of our federal resources-- 
money, energy, everything--and our foundation 
resources. Yet the area on the outskirts is the 
area where the biggest social improvement and 
biggest profit can be made. Nobody is doing 
very much about it. The only government in 
the United States system that | know that ever 
did anything forthrightly is Puerto Rico. A 

few years ago when the island was being inun- 
dated with buildings, the government in despair 
simply said, no more building until we set up 
some policies! They absolutely clamped down 
for something like nine months. Unfortunately, 
what they came up with is not what | think they 
should have come up with; that may be what 
will happen often. But at least they tried. 
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Part of the difficulty in the policy question is 
that people become deeply concerned with 
special aspects and they don't speak to each 
other. Government administrators tend to want 
results and efficiency for housing as though it 
were a separate function from community. For 
years researchers have been trying to show in 
health and mental health terms some direct 
relationship between what you build on the 
ground and what happens to the people. They 
have not gotten very far but are still working 
hard on it. The old familiar standards called 
"Planning the Neighborhood" are now pretty 
much discredited; but the efforts continue. 
Other experts feel that if only there are 
created effective social organizations, the 
rest will all fall into place. 


There is some truth in all these views, but 
little broad policy benefit results from everyone 
moving off in different directions. At the 
present time the only operational government 
policy on the provision of community facilities 
seems to be that of setting up checks and 
balances and providing laundry lists of impor- 
tant considerations that new town developers 
must check off, although the government is so 
thoroughly committed to having new develop- 
ments move ahead, that they try hard not to 
notice awkward deficiencies. 


Now, from my already somewhat lofty ivory 
tower position, let me raise some even loftier 
problems. First, | have been arguing that we 
should have some kind of a policy for assuring 
effective communities. Clearly | am implying, 
am | not, that the government can set effective 
standards. Is this really possible? Can the 
United States, under the political pressures 
that our national government typically 
experiences, set effective standards? Or will 
it inevitably simply push up standards to the 
tune of the loudest and most powerful com- 
plainants? 


The State of California builders as one man 
said they did not want the HUD guidelines for 
Title VII ever to be published and distributed 
because they were terrified lest these become 
incorporated in a whole series of local codes. 
They felt the guidelines were very noble aspi- 
rations, but that was all they should be. 


A second question is this: can the United States 
afford the United States' standard of living? If 
we are serious about building high-standard com 
communities and building them for the whole 
range of our population, can we afford what 

we are talking about? 


Probably some group is going to have to get 

into the business of reducing standards and 
reducing them intelligently in the right places. 
How, under the United States democratic system, 
does any government agency ever to that? 


The third question: can the government con- 
tinue to leave the large locational and basic 
structural urban development decisions to 
private entrepreneurial operations? At this 
point | think too much public power and 
resource is built into our housing programs, and 


especially into our new communities and large 
development programs, to let the choice of 
site and overall structure be that of the private 
entrepreneur. A change in attitude has 
occurred since the early days of the urban 
renewal program. The first urban redevelop- 
ment laws set out to encourage any insurance 
company, in return for limited profit, to come 
in and use the power of eminent domain and 
dominate the location and design decisions. 
After a while the public said, wait a minute, 
we had better make these basic, because so 
much of our public resources are involved. 


| think we are well into the time now when we 
had better say, wait a minute, if we are going 
to encourage the rapid building of communities, 
we should lay out at least the basic policies 
and the essential grid with which developments 
will take place. We are not going to let them 
simply happen because somebody can buy 
20,000 acres of land where a golf course and 
marina can be developed and lots of profitable 
middle=class housing sold. 


The urban structure of the future takes its basic 
form from highway location, primary utility 
lines, and the location of industry--not from 
Zoning and subdivision control and local 

master planning. What is best for Boise-Cascade 
is not necessarily best for California, even 
though Boise-Cascade is a reputable company 
and doesn't wish to do a shoddy job. 


In the fourth place, we have the moral and 
political question of the use of general public 
funds for limited groups in the population. To 
what degree are we prepared to encourage 
developments that are too rich for the average 
family, and to omit the problems of the lowest 
income groups and particularly the minority 
groups? We have before us the sharp contrast 
between many new towns in Southern Califor- 
nia and the proposed new town of South City. 
| don't see that the government is doing any- 
thing more than politically adjusting itself to 
both kinds of requests. It hasn't really made a 
policy plan. 


Now, a last broad question: can a government 
plan effectively anyway? It may be assumed, 
in what | have been saying, that at the federal 
level and at the state level, by some means not 
entirely clear at the moment, one can create 
strong agencies, attract top-notch men, and 
get budgetary support for both. It remains to 
be demonstrated that this is so. 


In the European countries, certainly in the 
period immediately after the Second World War 
and probably in many of them to this day, 

there are two tendencies that are not duplicated 
here. One is a sort of respect for special 
training and intelligence. Secondly, there is 

a definite feeling for land as a natural resource 
as opposed to a speculative commodity. 


These two tendencies go a great ways to help 
the growth of strong agencies, to attract 
powerful men, to finance these agencies, and 
to gain general acceptance for them. We in 
the United States seem stuck forever with con- 


sumerism and selling. Perhaps the National 
Institute for the Building Sciences, which has 
been proposed so often, is one step in this 
direction. 


| am deeply troubled by these large and some- 
what shapeless questions and | know they can- 
not be disregarded. Currently, | am off on a 
research project to try and find out what | can 
do about several of them. If any of you have 
any ideas, please let me know. | shall be 
trying to find out what has been happening 
within our government agencies and projects. 
Already, we have quite a collection of 
examples of state legislation which cheerfully 
says, do anything you can for the industrialized 
production system, and cheerfully disregards the 
implication of what might happen as a result. 
(Laughter . ) 


| shall also seek out the extensive experience 
of European countries. | am sure that, at 
least in the quiet of back rooms, important 
guides and warnings can be transmitted, and 
we can get substantial benefit from them. 


So much for the U.S. situation with respect to 
systems building. Typically, we are making 
all sorts of efficient, local progress in what 
may well be very wrong basic directions. 
Such is the view from the ivory tower. 


THE TECHNICO-ECONOMIC STATE OF BUILDING 


IN EUROPE 


GERARD BLACHERE 
FRANCE 


| have heard that you are pinpointing the prob- 
lem of introducing industrialization into build- 
ing as not merely a problem of technology. 

And you are wondering what sort of experience 
we Europeans can offer. You may possibly go 
so far as to wonder whether we have any exper- 
ience at all, because when we come fo the 
United States we prefer to’talk about method- 
ology. We talk a lot about methodology be- 
cause we want to see it. But Europeans have 
had, and | am one of them who has had some 
experience in other aspects of the question-- 
for example the underlying structure of the 
professions involved in building, including 
finance, administration and social environment. 
| am not sure if this is what you call "software". 


In Europe we have had quite a number of panels 
of experts, working groups and roundtable gath- 
erings, focusing their attention on these ques- 
‘tions. Results have been many papers and res- 
olutions, and even some decisions on the part 
of ministers and the Government. You are cer- 
tainly aware of the fact that a sort of industrial- 
ization of building actually exists in Europe. 
But, because the circumstances are different 
from those in the United States, | prefer to pre- 
sent you with principles. 


My first point is that the necessary conditions 
for introducing industrialization depend on the 
sort of industrialization you try to introduce. 
Several kinds of industrialization are distinct 
from one another because of the selling and 
producing methods employed: 


- production on receipt of an order; 

- a "mecano system" with the producer 
issuing a catalogue of components that fit to- 
gether, but not with components from another 
system; 

- buildings listed in catalogues=- akin to 
the motor car catalogues; 

- the so-called "open system" with exten- 
sive or exclusive use of industrialized compo- 
nents produced by a great many firms indepen- 
dent from one another. 


The different sorts of industrialization are dis- 
tinct also because of the size of the series- 
production needed in order to remain compet- 
itive in terms of cost. The size of this series- 
production in turn depends upon the kind of 
production technology employed. 


To give an example: It is feasible to set up a 


large concrete-panel producing plant in any 
city of over five hundred thousand inhabitants 
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in the United States, or anywhere in the world. 
An output of one thousand dwellings a year is a 
reasonable requirement for such a plant; and 
within the area of a given city, one is unlikely 
to encounter more than one, or at the most two 
or three different building codes. In any case 
the methodology used is flexible enough to sat- 
isfy the various codes. Also it is not unreason- 
able to anticipate the realization of contracts 
for a total of one thousand dwellings a year, 
with each contract valid for construction of one 
hundred dwellings units upon receipt of an order. 
That is on the basis of various designs submitted 
by various architects. 


Whether or not one makes or loses money is a 
separate problem which depends on the relative 
cost of labor "in situ" [on the site] and in the 
plant; and also on the price proposed by com- 
peting methodologies. This aspect of the prob- 
lem is common to any industrial activity, leav- 


ing aside the problem of unions. 


Perhaps some of you consider that large concrete 
methodology has nothing in common with indus- 
trialization. In that case, may | substitute 

"industrialization as you imagine it to be", be- 
cause, as | see it at least, large panels do rep- 
resent industrialization: that is to say, building 
without the use of traditional skilled labor. 


Cast-concrete technology is, indeed, industri- 
alized technology since it makes possible build- 
ing without employing masons, carpenters or 
joiners. Instead, more or less sophistocated 
moulds and machines are used. 


If, on the other hand, one tries to sell catalogue 
houses, he needs-~ on the basis of existing ex- 
perience-- a market the size of a region. This 
introduces the difficulty of coping with the many 
different codes and standards in existence in the 
selling area. 


This difficulty is encountered in European coun- 
tries, though not in France. As you probably 
know, we had a revolution is France almost two 
hundred years ago. One result was the intro- 
duction of a robust, centralization plan which 
in the course of time has saddled us with cer- 
tain disadvantages but also some advantages. 
Thanks to it, we have been able to enjoy for 
many years the benefits of a single building 
code, applicable throughout the country, and 
a single set of standards. 


In other European countries it has not been such 
smooth sailing. You may be astonished to learn 
that in Switzerland with its five million inhabi- 
tants, there are over two thousand two hundred 
building codes. That is an average twenty times 
higher than in the United States! 


In Great Britain the number of code-enforcing 
authorities is more reasonable, about thirtysix. 
Even this is enough to cause problems for indus- 
trialists. The solution has taken the form of 
guidelines emanating from the National Build- 
ing Agency with respect to catalogue houses 
and systems, as well as agrdment by agency 
boards for components. Both the advice given 
and the agrément are valid throughout the 


country. 


Even we, the French, are conscious that we 
shall be encountering the problem of multipli- 
city of codes in the Common Market. But we 
do possess counter-ammunition in the form of 
the European agrdment, which is operational in 
all Western Europe with the exception of Scan- 
dinavia. With regard to building codes, we 
actively support the so-called "rdglement ex- 
igentiel", which might be roughly translated as 
"performance code". It is, in fact, a code 
based upon the satisfaction of users' require- 
ments. The French code today is largely "ex- 
igentiel" or "requiremental", and also very 
short. We believe it is the only way to make it 
likely to have the same building codes and rules 
adopted by the various states or countried con- 
cerned. Into the bargain, this sort of code is 
the best one suited to technical progress. 


My second point is that it is essential not to 
forget the importance of hardware when study- 
ing the process, or software. In ‘France, too, 
there are perpetual cries aimed at countering 
barriers to hardware innovation. A great many 
meetings are held to discuss the question. 


For example, in its previous form, the unified 
building code was too restrictive. Among other 
disadvantages, it tended to curb the genius of 
inventors. So we substituted a requiremental 
code. It has since become clear that what hin- 
dered invention was the lack of imagination 
among the designers. 


It is possible that, up to a point, the situation 
in the United States is somewhat similar. 


The most serious barrier to innovation is the cost 
barrier. The bulk of new technologies which 
have failed over the past twenty years have 
failed on account of the cost barrier. | can 
claim to be able to invent a new building sys- 
tem almost every day. What | cannot do it to 
invent one which will stand up to competition. 


Just look at the mobile home. When examined 
dispassionately and in the clear light of day, if 
it jumped a lot of barriers it is because here was 
production of a square meter in one and a half 
hours of non=skilled labor time, or one square 
foot per ten minutes of non-skilled labor time. 


It is quite clear though often forgotten, that 
cost-cutting methodology has a better potenti- 
ality for jumping barriers than one with no 
spring in its bottom. However, the breakdown 
of costs is evidently not the same from country 
to country, and will not remain the same in 
the future. Consequently, what is good for 
Europe is not necessarily good for the United 
States. On the other hand, such methodology 
which is too expensive now can become com- 
petitive tomorrow, as a consequence of the un- 
desirable rise in the cost of labor. 


My third point is not far removed from the pre- 
vious one. When introduction of industriali- 
zation into building is proposed, in any country 
you may wish to mention, opinions are expressed 
at once by many economists, university profes- 


sors or journalists, who may not be sufficiently 
competent to discuss building problems, to be 
aware of the restrictive nature of the absolutely 
essential durability of the building, and of the 
costs involved. These "critics" are more enthu- 
siastic about solutions which appear to be indus- 
trialized because metals, plastics, plates and 
fibers are used-- or solutions which can be said 
to belong to the world of architectural fiction. 
They refuse to grant that wood or concrete can 
be used in industrialized building. Can this be 
put down to pure romanticism? 


Similarly, is the the belief in "a priori". For 
some, industrialization is only found in factories 
-- a belief held in the United States because of 
the ratio of cost of labor, on the site and in the 
plant. For others, no salvation is possible save 
in three-dimensional modules. Et cetera. 


| take the contrary view: | say, "No religion." 
You must believe in fact, and in facts alone! 
The fact, in this case, is the fact of cost. 








The precedent factors give rise to mental reser- 
vations which can be designated "the mental 
barrier". 


The environment of the building industry is not 
made up of barriers only. We have aids to cir- 
cumvent the barriers. The nature of the possible 
aids varies with the administrative and financing 
systems operating in the country. As an example 
| will introduce you to the aids we employ in 
France. 


Some aids are financial ones which are well- 
known. For instance, credit facilities are made 
available to innovative contractors or manufac~ 
turers, in the form of low-interest loans, or 
loans repaid only when the innovation is com- 
pleted, successfully. 


More original, | think, are non-financial aids. 
One of these is the creation of reserved sectors, 
or "breeding grounds". Any financial authority 
is empowered to decide that a proportion of the 
credit is to be reserved for building by means of 
a given technology-- say, large concrete panels 
or light-weight mecano (a system we apply in 
our school buildings); or any system taken from 
a list of labor-saving methodologies, (for exam- 
ple, housing in 1955). Thus, while the element 
of competition among a limited number of firms 
is preserved, aid is given to the launching of a 
new technology. In principle, no financial ad- 
vantage can be obtained because prices quoted 
by protected firms should be in line with those 
in force in the free building market. After a 
certain number of years of protection, the nor- 
mal play of competition is restored by withdraw- 
al of the protection. 


Another form of aid which may appear obvious 

is the launching contract. It is the upper limit 
of the reserved sector in its most advanced form. 
It came about in France with the world-renowned 
"four thousand dwelling contract", when the 
French Government contracted with a private 
firm, CAMUS, without putting out tenders [bids] 
beforehand. 


Yet another form of aid is the "granulometry" 
of contracts, or the marrying-up of the size of 
the contract with the needs of a given technol- 
ogy. By giving a priority to loans for large op- 
erations, such as the building of more than six 
hundred dwelling units in a single operation, 
the French Government gave an advantage to 
the use of large-panel (concrete) technology. 


Another sort of aid is the possibility of public 
agencies to contract with a contractor on the 
basis of a program, or a sketch and not neces~ 
sarily a completed design. That is, early con- 
tracting. This is necessary for the use of really 
new technologies, which no single architect 
knows. 


All these aids and inventions were relatively 
easy to put through in France because a very 
large proportion of the financing of social 
dwellings is borne by the national budget; and 
because social dwellings constitute over two- 
thirds of all buildings erected in France. 


You may well understand that such powerful 
aids to industrialized building in France in the 
Fifties did not escape some misuses. Initiatives 
of this nature are accompanied by many efforts 
to obstruct their success, bred by customs, hab- 
its, and professional interests. It requires a 
courageous government to attempt to pull down 
such barriers! Any government attempting such 
a task needs to be successful, or run the risk of 
being turned out of office. 


At that moment in time, despite the high price 
(risk) involved, government ministers and civil 
servants nevertheless gave industrialization to 
our country-- and by extension, to the whole of 
Europe, which got the benefit of our efforts 
without bearing the risks. 


In summation, | repeat what may be more or less 
obvious to you: 

-There is no hope for non-competitive method- 
ology to negotiate any barriers, or to succeed 
after the barriers have been removed. 

-Avoid "a priori"=- any sort of industrializa- 
tion is valid when it proves to be competitive, 
and does not employ skilled labor. 

-The most effective technology is that which 
has to remove the least number of barriers and 
requires the least amount of aid. 

-Finally, it is helpful to keep the code-bar- 
riers and standard barriers down, and to provide 
a common awareness of innovations. 
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BUILDING CONTROL: SOME NOTES ON 
METHODS, WITH PARTICULAR REFERENCE TO 
BUILDING REGULATIONS IN THE U.K. 


JACK GARNHAM WRIGHT Te lesislotive Techniques and their Origins in 


U.K. 


You might consider that it is a very good thing 
that | am limited in time when | have to talk to 
you about a subject like building regulations. 
There may however just be time to impress you 
with the idea that the subject is of great interest, 
being concerned with where social and techno- 
logical affairs meet, or even clash together; and 
of quite crucial importance when there is a need 
for higher productivity in building-- for which 
systems building is but one solution. 


In the first case, there is a greater need than 
ever with this subject for me to define my terms. 
Always, in trying to explain what building regu- 
lations are, | am reminded of the three men who 
were put in the dark with an elephant, and asked 
to describe what it was. The first felt the trunk, 
and said it was like a tube; the second, an ear, 
and said it was a fan; and the third touched a 
leg, and said it was like a column. All were 
both right and not-right. And | must hastily add, 
before anyone constructs an eastern concept of 
logic that undermines Aristotelian philosophy, 
scientific positivism and consequentially the 
basis of all building regulations, that they were 
not-right in the sense of not having grasped the 
whole truth. One can recognize their difficul- 
ties. The same thing seems to happen often in 
the full light of day, when erudite professionals 
talk about building regulations. They might 
claim to qualify for sympathy, that an elephant 
is a good metaphor; it has a long life deriving 
from obscure origins, is cumbersome, and posses- 
es a long memory. [Laughter .] 


Building regulations in any country are a product 
of the prevailing social and technical conditions, 
so it is important to stipulate that we are talking 
about regulations and their future in the context 
of our own national development. They repre- 
sent the minimum acceptable standards of perfor- 
mance, which society sees fit to give the force 
of law, for its built environment. They state 
what the public needs of its buildings, which 
must also be what its industry can provide eco- 
nomically. Their making is a complex creative 
are, which, together with their subsequent ad- 
ministration, depends for success on a proper bal- 
ance of theory and practice. Their development 
is related to the national level of sophistication 
in social and technical affairs. To interpolate 
their future, we should explore their past and 
consider both the legislative technique they have 
adopted and their technical content. 
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the UK 


The three legislative techniques employed in the 
UK have been described in the first report of the 
Building Regulations Advisory Committee. It is 
perhaps typical of an English legal instrument 
that all should be currently deployed, represent- 
ing in effect the past, the present and the future, 
leaving a choice to pragmatism. Their simultan- 
eous presence in one harness has not necessarily 
been the result of any conscious theory. 


Bye-laws, on which the regulations were based, 
followed in the wake of the industrial revolution, 
giving evidence of the changing social philoso- 
phies. There was a growing recognition that the 
dreadful hazards to health in the typical urban 
situations were caused by physical conditions, 
which could, after all, be controlled or at least 
modified by the effort of man. The thought that 
"our remedies oft in ourselves do lie, which we 
ascribe to Heaven" was beginning to affect the 
public consciousness. The need to translate it 
into action became more urgent as the popula- 
tion explosion, and the shift of the rural popu- 
lation into towns, attendant upon the change in 
methods of production and the adoption of new 
forms of energy, made the dangers of overcrowd- 
ing critical. 


Those first regulations dealt with crude and basic 
dangers to health and safety. They were made 
for a building industry on which the technical 
revolution had had, initially, little effect. The 
law was concerned with long established tech- 
nical habits that showed no perceptable change. 
The traditional methods of training for the craft- 
based industry, operating through families and 
guilds could not be expected to keep pace with 
the accelerating demand, so that, although 
there was an elite possessing craft skills of a 
high order, the general level of competence 
would be low, at a time when universal suffrage 
and general education were yet to be achieved. 


The three techniques described: 
A. The Specific Requirement 


In this situation the legislative technique of 
the "specific requirement" was apt. It meant 
the bye-laws described precisely what must be 
done, without specifying any aims. These were 
perhaps implicit: namely-- the buildings them- 
selves should be constructed safely so as not to 
collapse, and the dangers emanating from their 
normal use should be kept under control. Given 
that the structure itself was safe, there were two 
main hazards caused by the occupational use: 
the disposal of refuse, and the use of solid fuel 
to provide warmth or energy. One was an ob- 
vious menace to public health; the other provid- 
ed a constant threat of fire. Plagues and con- 
flagrations had both been renowned scourges of 
urban life since towns began. So in the public 
interest it was necessary to spell out the kind of 


specifications for the materials and structures 
that would mitigate such dangers. The builders 
could simply do what they were told without 
having any need to ask why. The authorities 
enforcing the law, who depended on the same 
level of technical competence among their em- 
ployees as the builders, were able to check that 
the regulations were complied with by the 
straightforward process of comparing the built 
product with the physical criteria of the con- 
trolling specification. 


The result was a legislative method fitted to its 
purpose as a definition of means that made con- 
struction and compliance practical, at a time 
when the industry it controlled was, by modern 
standards of change, technically static. 


lts effect: 


Once this system became firmly established, it 
had the effect of making technical experience 
public, (not exclusively a guild prerogative), 
and of focusing attention on the process of in- 
dustrial development through recorded experi- 
ence. From half way through the Nineteenth 
century, the process of checking built construc- 
tions against the crude legal specifications be- 
came customary. 


By the turn of the century, manufacturers could 
come together to agree on how to standardise 
materials and methods where their most extensive 
experience had made relevant facts very familiar. 
The time was opportune for creating a national 
institute for promoting industrial standardization, 
and so for providing an official framework for 

the manufacturing consensus. This was the Brit- 
ish Standards Institute. It was a natural sequence 
of events, perhaps, that the industrialists made 
the standards, with the consumers exercising 

very little influence beyond the remote one of 
having set off a train of events with the original 
legal criteria designed to achieve implied but 
elementary standards of health and safety. 


When, two decades later, the first building re- 
search stations was founded in the UK, its re- 
search activities were mainly to do with the 
familiar physical problems and structures, and 

it was able to give the hitherto empirical know- 
ledge the stamp of an authority based on objec- 
tive judgements. Not long afterwards, in the 
next decade, the central government was able 
to prescribe a set of "model bye-laws". In doing 
so, it was taking a further step to standardise 
means, by encouraging the many local authori- 
ties to adopt the standard criteria. 


B. The Functional Requirement 


In this context, specific requirements began 
to be anachronistic, and the technique of the 
"functional requirement" became practicable. 

It was desirable too, because the building indus- 
try was being affected by the technological 


try was being affected by the technological 
changes whose pace was perceptibly increasing. 
Indeed byelaws prepared in the Thirties stated 
that "the present time is seeing great changes in 
building methods and materials. Local byelaws 
should be adjusted, as the model byelaws are 
adjusted, to keep pace with these...". The 
same statement mentioned the standards institu- 
tion for specifications of some familiar materials, 
and advised reference to the research station 
where a material or method is so novel that there 
is neither a national specification nor general 
practive to serve as a guide". Legal instruments 
clearly needed more flexibility than was provid- 
ed by the existing technique of describing the 
established means. The time was propitious for 
the law to define its aims in very crude terms. 

In the first model byelaws, specific requirements 
were stated for the traditional materials, but 
"all other materials" were required to be "of a 
suitable nature and quality for the purpose" and 
"adequately mixed". Later editions were soon 
to claim "The new byelaws are specifically de- 
signed to allow the utmost possible freedom in 
building methods provided that the functional 
requirements are satisfied". Relying more and 
more on national standards and on the in-put of 
research, the instruments required that all mate- 
rials must be "suitable", structures "capable of 
safely sustaining loads", and some aspect or 
other of performance "adequate". 


Its disadvantages: 


Hindsight reveals the obvious disadvantages of 
such a system, which still apply. Neither the 
enforcing authority, nor the designer or builder 
were told in law what was suitable or adequate. 
Guidance was given, but it was for the enfore- 
ing officers to decide on the appropriate condi- 
tions what could be accepted. Clearly require- 
ments could still vary in ration to their number, 
a factor not conducive to standardisation. 


The system depended (and still does) on a higher 
level of technical competence than was needed 
for the administration of the "specific require- 
ment" method, and also on a widespread under- 
standing of what was needed in practice to ful- 
fill the latter. But, so long as the standards for 
products were defined mainly by the producers, 
factors of safety were likely to be influenced by 
their commercial stake in maintaining a high 
quantitative level of selling; and so long as in- 
dividual enforcement authorities were responsible 
for the determination of what was safe, factors of 
safety were likely to be higher than necessary, 
because wide margins make assurance doubly sure. 
It was not a combination likely to achieve maxi- 
mum efficiency and productivity. 


Its history retraced: 


The presence of the technique of both specific 
and functional requirement in the existing regu- 
lations makes the development of the latter easy 
to detect. The present instrument shows that 
where there is not a body of established experi- 
ence, the functional requirement is backed up 
by "deemed-to-satisfy" guidance consisting of 
a catalogue of the long-established specific re- 
quirements. Where there is a body of experi- 


ence, the guidance comprises standards or codes 
of practice. 


It can be seen that at first came the description 
of the means, then a recognition in crude terms 
of what were the ends. These "ends" were then 
embodied in the law as functional requirements, 
with the established "means" re-stated for guid- 
ance. As experience grew, and was reinforced 
by research-informed consensus, it was recorded 
in national standard specifications and recom- 
mendations for good practice, whose main inten- 
tion was to encourage a standardisation of pro- 
ducts and methods in industry. It became pos- 
sible to replace the use of the specific specifi- 
cation in the "deemed-to-satisfy" guidance, by 
reference instead to these national records or 
experience. 


The result is a proliferation of the words needed 
to describe what is meant by the law. 


Its effect on research: 


The system has merits in a climate of compara- 
tively slow but accelerating technical change. 
The vague statement of "ends", in terms of 
function, allows, at least theoretically, a desir- 
able flexibility about what "means" are appro- 
priate. An additional advantage is that there is 
an established route for the transference of re- 
search knowledge to general industrial practice. 
So long as expenditure on research and the size 
of research projects remain modest and promoted 
largely by industrial interests, the research in- 
formation can be directed to improving standard 
specifications and recommended practices, and 
since these are held up by the statutory instru- 
ments as examples to be followed, the law has 
the effect of promoting the adoption of research 
findings. Of course, while this route proceeds 
through channels controlled by producers, it is 
subjected to economic constraints whose bound- 
aries are practicability and profitability; and 
while the research effort concentrates on the 
physical problems of materials and techniques, 
it can contribute to industrial efficiency; but 
the consumer-- that is, the purchaser and user 
of the built environment-- might conclude that 
his needs are at least stated in law as ends, no 
matter how vaguely; but as regards the means 
and the qualitative standards, he has to take 
what he can get from what he is offered. 


A further disadvantage often referred to is that 

a regulation couched as a functional requirement 
cannot be relaxed, or indeed modified to keep 
abreast of events. That which is required to be 
adequate, must remain adequate. To relax would 
be to accept inadequacy. Meanwhile, the mul- 
titudinous array of codes and standards used as 
guidance for adequacy, are changed piece-meal, 
causing a continuous problem of amendment and 
interpretation. 


C. The Performance Standard 


In an industrial society, social affairs can be 
expected to benefit from progress, along with 
technical developments, so that an increasing 
consciousness of social justice should lead nat- 
urally towards a system of legislative control 


that deals more equitably with consumers’ needs. 
At present there seems evidence of this is the 
introduction of the "performance standard" as a 
tool of the law. In referring to it this historical 
review comes abreast of contemporary events. 
The BRAC first report (1964) in the UK explained 
this new regulating technique as "defining in ob- 
jective terms (usually on the basis of applied re- 
search) the performance required, and making 
the attainment of such performance the actual 
requirement in the Regulations"; pointed out that 
"such a form of control gives freedom to the de- 
signer to achieve the performance in the way he 
considers best, and also gives the measure of the 
performance which is to be achieved"; and claim- 
ed that "clearly performance standards are the 
ultimate objective", while admitting that there 
were "few at present" in the regulations. 


Its problems and implications: 


The successful adoption of this technique is more 
than ever conditioned by industrial skills and 
technical sophistication. The advantages can be 
readily agreed. The ends-- that is, the consum- 
ers' needs-- are precisely defined by the public 
as user for the benefit of the law-enforcer, the 
designer and the producer. These can be amend- 
ed as standards change, without difficulties in 
interpretation, and relaxed in particular cases 
where different standards may be acceptable. 


The difficulties are equally apparent. There are 
three main problems. It is necessary firstly to 
identify and establish the appropriate standard; 
secondly, to have in common use such well- 
understood design and production practices that 
can predictably embody the stated aims in the 
completed product; thirdly, to have standard 
testing facilities available so that the results can 
be confirmed on behalf of the consumer. Al- 
though the second problem must be solved by an 
extension of the industry-oriented type of re- 
search, the emphasis of control shifts significantly 
from supplier to consumer, whose influence must 
govern both the statement of standards or the 
legal design criteria; and the tests of the indus- 
try's compliance with them. 


In stating performance requirements, society as 
consumer has come full circle, in a hundred 
years of industrial development, from an impli- 
cit to an explicit statement of aims for its con- 
struction industry. In so doing, it determines 
the new goals which guide the production of 
means. The solution of the attendant problems 
lies increasingly with science. The burden of 
research must shift to consumer sponsorship. It 
is needed on a hitherto unprecedented scale; in 
the human sciences to establish the user's stan- 
dards for the built environment; in the already 
well-developed applications to materials and 
practices, to help establish predictable means 
and reliable tests. 


The pattern is perhaps already emerging in the 
UK's research programmes, and in the tendency 
towards user-orientation in its development work 
for building programmes. The rationalised 
methods of increasing building productivity in 
the UK have been strongly influenced by user- 
requirements, and provide a reasonable oppor- 
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tunity for adjusting national methods of control 
to fit the social change of emphasis. Before 
following-up these clues to the future, however, 
it is as well to be reminded of a point made pre- 
viously: that the successful making and admin- 
istration of building regulations depends on a 
proper combination of theory and practice. It 
is no good prescribing standards of performance, 
excepting as theoretical targets for social and 
technical development, if there are no means 

of achieving them economically in practice. 

It is no good giving them the force of law if 
there are no reliable ways of testing compliance. 


The Future: A General Review 


It is with this reminder that | would like to turn 
from the self-imposed task of trying to identify 
the coordinates of past and present practice 
from which to project the future, to the task of 
prophecy. If | seem to have established my co- 
ordinates with what appears to be a form of sub- 
jective dogmatism, | can only defend myself on 
two counts: firstly it has always been the tra- 
ditional and prevailing habit of prophets-- and 
it seems churlish to try to be exceptional; sec- 
ondly, it is a form that is a co-descendent with 
science from the first principles of western phi- 
losophy (now available in popular paperbacks), 
because, as Dr. Erich Fromm explains, the idea 
that truth can be found in thought leads to both 
dogma and science. 


The urgent need for a guiding theory 


There has been no time like the present for 
thought to be directed to the future development 
of regulations. Industries are facing up to new 
social demands, for mass production and for bet= 
ter environmental conditions. It is a time for the 
definition of a clear conscious theory, for two 
very important basic reasons, both related to the 
rapidly developing pace of social and technical 
change. 


The first is that the building, as an end product, 
is being taken rapidly further away from the 
control of the individual consumer, because the 
great increase in the demand for buildings is 
forcing the pace in bringing into use the indus- 
trial processes needed to achieve a matching 
output. In the new industrial society generally, 
according to Dr. Galbraith, the market is even- 
tually no longer effective, and is replaced by 
planning. Buildings are unusually large consum- 
er products. By the time the individual purchaser 
comes to place an order for the commodity, the 
industrial process of production has, so to speak, 
long since started up. We are getting past the 
time when he could exercise control through his 
agent, the designer. The scope for choice is 
constantly reducing. He is like a customer 
choosing a suit, who has to select from a range 
of manufactured cloth and perhaps an established 
choice of "cuts": the tailor merely providing 
the final fit. The building-production process 
has become national in scale, so that if the con- 
sumer is to have any control, it must be exercised 
at the community level, through some democratic 
national agency of the public client, that can 
direct the design-aims and the product-quality 
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of the building industry as a whole. Legislation 
is the means to this end, and national building 
regulations the appropriate medium. It is a 
matter of urgent importance that this kind of 
consumers! agency is given adequate authority 
and strength, and is properly suited to its task, 
because the highest priority has been given to 
productivity in the industry. It is wise to get 
the commodity right before mass~producing it. 


The second reason is the related one; that there 
is evidence that the pace of administrative and 
legal change is always outstripped by developing 
technological competence. The relationship is 


like that of Reason and Energy in Blake's Marriage 
of Heaven and Hell. Industry supplies the Energy, 


and will claim in its irreverent way that no matter 
how heavenly the legal administering authority, 
its archangels of Reason seem to produce an iner- 
tia, resisting change. To give the devil his due, 
we have seen how "specific requirements" may 
remain in use, especially in large conurbations, 
long after their purpose has been served. By the 
same token, it is possible that words may remain 
in use for the definition of the law long after 
other modes of expression, like the mathematical 
binary scale, have replaced them for the design 
and productive processes they attempt to control. 
In consequence, we need to think a long way 
ahead. 


The need to change legislative techniques 


Perhaps it is right then, to give first mention to 
the future development of the legislative tech- 
niques. The change to its use has already begun, 
so we should be mainly concerned with the ques- 
tion of forecasting the time-scale. Projecting 
from the past, it can be seen that major events 
in the development of building control and guid- 
ance, since the inception of the first legislation, 
have occurred on a scale of reducing intervals. 
These could indicate that the full change to the 
performance standard is to be expected in the 
UK within a decade from the creation of the 

new regulations in 1965. 


The difficulties 


There are four main difficulties-- one adminis- 
trative and three technical. What are they, 
and how soon will they be overcome? 


1. The administrative problem 


In the first place, how soon will we be 
able to have the "high level of technological 
competence to administer performance standards" 
for what is thought may be a "costly process~- 
alike in time, scientific resources, and admin- 
istration"? There are signs at least of events 
that will result in the qualitative and quanti- 
tative improvements implied. The output of 
trained personnel from the new technological 
universities and colleges will contribute, and 
attention is already being given to the problem 
of training for enforcement work. If local gov- 
ernment is rationalised into larger regional 
groupings, as seems likely, the opportunity will 
exist for attracting the skilled personnel to the 
work in appropriate numbers. There seems no 
reason to believe that sufficient improvements 
will not have been made in less than a decade. 


2. The technical problems 


The technical problems have been men- 
tioned previously: the need to establish stan- 
dards; the need for reliable design methods to 
embody them in buildings; and for testing facil- 
ities to check that they have been provided. 


A. Research: All require more research and 
the deployment of larger scientific resources. 
There is the indication too that much of it 
should be a new consumer-oriented type of re- 
search. Will this be available in time? 


There are several signs to postulate an answer. 
As long ago as 1964 the need for more research 
for the construction industry in the UK was i- 
dentified in the report of a government working 
party, which claimed that current research 
spending represented 0.2 % of the net output of 
the industry, or 0.3 % of the associated annual 
output, compared with 2.0 and 2.7 % for other 
industries, and concluded that the "level of 
expenditure on building research" was "dispro- 
portionately low". The report showed too that 
research on user and physical requirements at 
the Building Research Station accounted for 
only one-fifth of its expenditure, the main out- 
lay being on materials, structures, soil mechan- 
ics, building operations and economics, and 
mechanisation. 


The identification of a need is often the first 
step towards its being satisfied. Whether the 
expenditure of research activities will have 
reached the scale needed in less than a decade 
is a good question to leave open. Perhaps | 
have misread the constellation of past events 

on my scale of reducing intervals, and that the 
event heralded within the next decade is not the 
wholesale transference of the regulations to per- 
formance standards, however desirable that may 
be, but the creation of a consumer research sta- 
tion as part of the expansion of scientific re- 
sources; to be followed in its turn by the adop- 
tion of performance standards at a further, cor- 
respondingly reduced, interval. 


B. Design methodology: It does seem pos- 


sible that the balance of attention has already 
increased in favor of research topics dealing 
with user and physical requirements, and cer- 
tainly much weight is given to these in academic 
circles. There, too, a great deal of effort is 
being devoted to design methodology, which is 
to do with our second technical difficulty. 
There are two clear indicators to its being over- 
come in good time. The first is the increasing 
use of scientific methods in teaching design 
subjects; the second is the expanding work of 
client-consortia in bringing into use rational- 
ised methods of construction. The systematic 
use of ranges of components for building im- 
proves the predictability of the performance of 
the designed product, because the feed-back of 
information from the product-in-use can readily 
be organised to improve design. There is much 
evidence of this in the now well-established 
school=building consortia. 


C. Consumer facilities for testing: There 
seems no reason to suppose that the introduction 
of performance standards will be held up for any 
lack of parallel improvement in design methods. 
Can the same be said in respect of testing facil- 
ities? Here the omens are both favorable and 
foreboding. There are many signs of effort 
being made in the development of scientific sys- 
tems for testing, and in the development of aca- 
demic theories for assessing the performance of 
buildings. Standard methods of testing are com- 
ing into use, like the "MOATS" developed for 
the [French] Agrement Board, which may well 
result in producers being able to subject their 
own products to a certified test. Machines like 
those used for stress-grading timber are being 
invented which enable products to be tested, 
classified and marked accordingly. But these 
developments at the moment seem to arise from 
the energy of industry, and can be of doubtful 
advantage to the consumer if the test pre-dates 
his definition of a standard. For example, in 
the absence of a standard of performance for 
materials which deals with durability, industry 
might be disposed to make up its own mind 
about satisfactory life-expectancy so that tests 
of materials can be calibrated. 


In 1967, for example, the "Union Europeenne 
pour |'agrement technique dans la construction" 
agreed to a "durability in the order of fifty 
years for the main structure, twenty to twenty- 
five for coverings, and ten years for thin floor- 
ing". This has ominous overtones of product 
control, and portends a dismal future where all 
components will last only for such periods de- 
coded by the manufacturers, no matter what the 
customer wants. It can be deduced from this, 
readily enough, that scientific resources and 
testing facilities should be available to the 
consumer, as a tool of the law, and not left ex- 
clusively to the industry. Of course, systems 
like the stress-grading of timber could bring ben- 
efits to the consumer, because they result in a 
more efficient and economical use of the mater- 
ial, and a predictable performance in use, 
based on a wealth of experience. Ominously 
again, however, the Introduction of stress- 
graded timber has been opposed and delayed by 
an industry influenced by its established customs. 


The trend towards performance standards in use 


So much for the difficulties attending the trend 
towards the use of performance standards. |n- 
dications are that they are being eroded as sure- 
ly as the new technique gains ground. At this 
point it is interesting to conjecture which topics 
in the regulations will be the first to be affected. 
Precedents leave the choice open. On the one 
hand they can show that the first effective use 
of a new regulating system will be for subjects 
where the most knowledge is already established 
from theory and practice, on the basis that the 
most experience has always produced the earlier 
gains. Evidence of this is clear enough: the 
parts dealing with materials and structures were 
among the first to adopt the functional require- 
ment; and those dealing with fire resistance, 
which has been a subject for ordinance "almost 
from time immemorial", have been among the 
first to adopt the form of control by performance 


standard. Alternatively, the precedents can 
support the theory that the larger the body of 
established practice, the greater is the resistance 
to change. If, however, experience is the de- 
ciding factor, the parts dealing with materials 
and structures should be affected first by the 
next metamorphosis. There are plenty of good 
reasons for this, in particular because of the 
rapid advance of technical knowledge, and the 
use of new materials. 


It isn't as easy as many may think, at present, 

to introduce new ideas. For example, the use 

of the functional requirement results in a build- 
ing being presumed safe if certain established 
practices are followed. These guide the judge- 
ment of the enforcing officer, even if, as in the 
case of the regulations dealing with structural 
stability, they rely heavily in fact upon the 

skill of the structural designer. If, however, a 
designer is clever enough to use, for the benefit 
of his client, a new method not included ina 
Code of Practice, he risks rejection of his scheme, 
and formidable delays to the contract. It would 
be a brave, even foolhardy enforcement authority 
who would alone sanction such departure from 
normal, however necessary for technical progress. 


But to disregard the system of functional require- 
ments would be to cease to rely on the codes and 
records in which industry enshrines its established 
habits. The prospect may well be unbearable; 
so if established practice is paramount in  lay- 
ing change, then the regulations dealing with 
the subjects backed by new knowledge but less 
experience (like the provisions for environmental 
conditions), will be the next to change. It is 
significant that the existing requirements for 
thermal insulation, perhaps the newest subject, 
are expressed as performance standards. 


The effect of a wholesale adoption of the tech- 


nique of the Performance Standard 


The effect of this change to the "performance 
standard" form of control will be far-reaching. 
A corollary will be the great reduction of writ- 
ten material now used in describing the law, 

and a consequential simplification of its com- 
plexities. Hitherto, simplicity has been gained 
in the specific requirement at the expense of 
flexibility and technical progress. The adop- 
tion of the functional requirement produced only 
an illusionary brevity. One of the shortest reg- 
ulations dealing with structural stability, seems 
to cover a complex subject in remarkably few 
words, but only be making formal reference to 
no less than twelve codes, standards, or reports 
(drawn up incidentally for a different purpose), 
each a separate document in itself and each in 
turn making reference to extensive lists of others. 
It all seems to add up to a "thousand twangling 
instruments" of law, showing "riches ready to 
drop upon" the unsuspecting user, who only 
wants to know the law's requirements. The per- 
formance standard will herald a real return to 
brevity. The description in the law my be long- 
er, but they will be self-contained. They will 
grow shorter and shorter as more tested data be- 
comes available. The reduction in the total use 
of language will provide a much wider coverage 
in more precise terms, like the law of relativity. 


The relation of the new style regulations to 
codes and standards: a new apparatus for indus~ 
trial management 


A most important consequence, however, will 
be the new lease on life for standards and codes. 
Relieved of being shackled to the instruments of 
law, these will be free to develop their true 
functions, and in concert with regulations will 
perform a vital role in the new apparatus of in- 
dustrial management. Because the regulations 
will specify the performance required for the 
built environment, in all its aspects, national 
industrial standards will be able to define the 
consequential requirements of performance for 
each part, in terms of current industrial capa- 
bilities, accompanied by product specifications 
which will define what must be done to achieve 
that performance in each component by methods 
based on confirmations by standard tests. The 
development is already augured by such changes 
as the extension of the terms of reference for 
one of the technical committees for the British 
Standards Institute, which has been introduced 
with the preface "that product standards and 
codes of practice will need to be supplemented 
by a new type of British Standard covering per- 
formance criteria over elements having similar 
functions in building. These new standards 
would form base standards against which indus- 
try could design new products, have them tested 
and prepare product standards very much more 
speedily than in the past." 


Together with the new building regulations, 
these new codes and standards will form a more 
consistent system to achieve the "attractive 
theoretical advantages" hinted at by BRAC. It 
could be an unsurpassed method of control, 
uniquely suited to consumer protection and in- 
dustrial progress. The system would work like 
this: the regulations would define the minimum 
acceptable standards of performance for build- 
ings; industrial standards would reflect a range 
above the minimum that could be achieved eco- 
nomically in normal practice; the codes, pre- 
pared mainly under the influence of theorists, 
would continue to recommend good practice 
aiming at higher levels of achievement. These 
would tend to set the pace to improve industrial 
standards which in turn would play a positive 
part in raising the minimum standards defined 

in law. 


Safety in the new context 


Ideas about safety do not seem to have changed 
much since the inception of building legislation. 
The standards remain, but the hazards have 
multiplied, and are different in kind. Buildings 
comprise an increasingly complex array of struc- 
ture, fabric and mechanisms. All are integral 
parts of the product, whose design depends on 
multi-professional team-work and "decision- 
making in conditions of total information and 
simultaneity". All the relevant criteria must 

be available in the regulations. The services 
supplying water and energy, insofar as they 
exist as part of the building, should be included. 
Electricity, gas and oil installations, to say 
nothing of possible future developments in ener- 
gy-provision, are as much a part of the built 
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end-product as were the solid fuel appliances 
so familiar when byelaws were introduced. 

They represent other hazards to safety than the 
threat of fire, including extremes like explosion 
and radiation. The safety of the building as a 
whole must be dealt with as depending not only 
on the security of each individual part, but on 
the control of their interaction. 


Health and its future implications 


Idea about health have changed. Previously it 
was thought of definitively in terms of the ab- 
sence of disease, and the law was preoccupied 
with the disposal of disease-bearing refuse. 
Now, increasingly, it is thought of in terms of 
the presence of well-being and the capacity for 
enjoyment, and the law must take account. It 
will become more concerned with the provision 
of light, clean air, warmth, the control of hu- 
midity, and protection from noise, glare, fumes, 
dust and other detractors from human health and 
comfort. Improving standards will ensure that 
amenities are regarded as essential to health. 

A rapidly developing awareness of the human 
condition, informed by medical research and 
scientific space-exploration, renders the consid- 
eration of environment more urgent. The level 
of knowledge gained from experience in provid- 
ing suitable environmental conditions lags be- 
hind that gained from materials and strucutre. 
Hence it is possible to conjecture on a spectac- 
ular leap forward in safeguarding health through 
the control of environment, because there is less 
weight of established custom to impede change. 


Evaluating the provisions 


With the human sciences promoting a new aware- 
ness, a good deal of attention is already being 
given to the classification of the performance 
required of the built environment, in attempts 

to assess design achievement with a view to 
product-improvement. 


The ultimate brevities 


It is possible to divine the ultimate future for 
the administrative system of control which could 
be brought about in the distant future by the op- 
eration of such a system. We can assume that 
the law will eventually deal with conceptions 
of buildings as a whole, instead of governing 
the whole by ruling the parts. So there will 
emerge one simple statement defining the law, 
which will be at first a functional requirement 
for the building as a whole with deemed-to- 
satisy illustrations in the form of performance 
standards for its parts. The building will be re- 
quired to be "of a suitable nature and quality 

in relation to its purpose in providing an envi- 
ronment for human use" or words to that effect. 
No other legal requirement will be needed. 
Ultimately, buildings as a whole will be given 
certified performance grades, so that the func- 
tional requirement will be replaced by a speci- 
fication of the standard of performance for the 
whole building according to its use. The law 
will state no more than the performance grade 
required: the design process, using certified 
and tested products will be computer aided, and 
the production and checking controlled simultan- 
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eously by computers. Enforcement officers will 
certify computer check-outs on Wednesdays, and 
carry out the occasional random test on a built- 
product as a change from the long weekends in 
between. 


More immediate prospects for building control 


methods 


Coming back from this "most rare vision", 
(which man may be an ass, if he go about to ex- 
pound) of the remoter future of perhaps another 
three decades, to look at the more immediate 
prospects, it is clear that because the legal in- 
struments now effectively represent the national 
criteria for design, the regulations will become 
technical classification systems as to content, 
and tend to be expressed in the new language of 
systematic design which makes use of the elec~ 
tronic labour-saving devices essential to adequate 
information-handling. 


The trends of technical change now come sharply 
into focus. Before any real technical progress 
can be made in developing the regulations, it 

is necessary to be explicit about the aspects of 
the performance of buildings that are covered 
implicitly by the historical provisions. A build- 
ing is now a complex modern industrial product. 
Leaving aside whether it is desirable to legislate 
for productivity and amenity, it is necessary to 
ask what is required of it in the context of mod- 
ern concepts of safety and health. 


Once the aspects of performance are identified 
with adequate consensus, it seems likely that 
the use of techniques like value engineering 
will lead to a better balance of priorities be- 
tween them. Legal provisions for safety, for 
example, can result in heavy costs in the final 
product, so their relative value must be proper- 
ly assessed, as well as the degree of risk appro- 
priate to each, so that expenditure on them in 
the product is sensibly proportionate. 


Recapitulation 


Before examining the immediate prospects more 
precisely, it may be an advantage to recapitu- 
late the broad trends, as follows. It looks as 
though the regulating techniques will be adjust- 
ed to the context of the prevailing conditions 
of social and technical development, by refer- 
ence to performance standards. The adjustment 
depends on the proper use of knowledge from 
research, and the deployment of an appropriate 
level of professional and technical skill. The 
legal, or design aims will be identified in terms 
of performance. These will be evaluated and 
balanced, each to its relative priority. Also 
the standard to be set in each case must be re- 
lated to the prevailing practical level of attain- 
ment, and then kept abreast of development. 
Finally, the instrumentation will be made ap- 
propriate to its task: that is, it must use the 
language appropriaie for design criteria in a 
modern industrial society. 


A suggested plan of action to bring regulations 
up-to-date 


These trends stated, it is possible to speculate 


in more particular detail as to their possible 
effect on the regulations as known in the UK, 
laying aside for this purpose, any questions of 
political or administrative conditions that may 
or may not be essential factors in promoting 
change. 


1. The re-classification of subjects 


At first, it is likely that the existing Parts 
would be rearranged. The rather quaint titles 
like "preparation of site and resistance to mois~ 
ture" and "open space, ventilation, and heights 
of rooms" would give way to more accurate 
classification of aspects of performance, which 
would include environmental conditions and 
take account of all service installations. Along 
with the re-classification would come the intro- 
duction of a new and genera! provision dealing 
with the performance of a building as a whole, 
framed to allow the interaction between various 
component parts to be taken into account. 


2. The first change in regulation technique 


Next would come the elimination of all 
use of the technique of the "specific" in favour 
of the "functional" requirement. Those specific 
requirements still in use might first be changed 
to the status of the "deemed-to-satisy" example 
in support of a functional requirement, before 
being finally discarded. 


3. The launching of research programmes 


Meanwhile there would be launched an ex- 
tensive programme of consumer research to estab- 
lish appropriate standards for each aspect of per- 
formance supported by a parallel programme of 
industrial research to develop reliable design 
methods for achieving the performance, and 
standard test procedures to enable its provision 
to be checked. 


4. The evaluation of subjects 


Hazards to safety would then be redefined 
and the degree of risk computed so that a scien- 
tific evaluation could be given to precautionary 
measures. These would of course be related to 
the life-expectance required of buildings. It 
would be a feature of the regulations that there 
would be classifications of durability, with ap- 
provals granted for explicit periods and provision 
for re-application at their lapse. 


5. The transfer to performance standards 


As soon as the necessary information is 
available, the performance standard would be 
adopted for each new part, once it was clear 
that a level of general competence had been 
reached to permit the specification, provision 
and checking of appropriate standards. The new 
technique would be likely to affect different 
Parts at different times, and different grades of 
performance might be introduced for different 
geographical regions, not only because condi- 
tions vary, but because techniques and compe- 
tence may differ. 


6. The development of enforcement 


By such time, of course, enforcing author- 
ities would have been reorganised and redeployed 
recruiting from new training courses, and firmly 
linked with a central authority responsible for 
creating and administering the regulations (both 
being continuing processes). There would have 
developed a new relationship between these 
activities, and the research and educational 
processed. Also the creation of the national 
standards and codes of practice would have been 
orchestrated to a state of harmony with the new 
style regulations. 


, 


7. The testing of compliance 


There would emerge established methods for 
assessing the performance of buildings as a whole, 
and perhaps two main types of testing facilities: 
one working under government sponsorship and 
offering a service to the legislative and enforce- 
ment authorities for identifying standards and for 
testing or assessing the building as a whole; the 
other working in conjunction with industry to 
provide for the testing of materials and compo- 
nents against the prescribed requirements. 


8. The language of the law 


Of course, as soon as the first step is taken 
to reorganise the subjects covered by the regu- 
lations, the whole question of their expression 
would have to be re-examined. The regulations, 
as a national tool of management, must take 
account of the effective language of manage~ 
ment-- verbal, graphic, or mathematical, ora 
combination of all three-- so that efficient de- 
sign and production processes can be fully realised. 


Consolidation 


In any one country, of course, there will be no 
room for more than one set of controls for build- 
ings, if the national industry is to achieve an 
equal level of output on an equitable economical 
basis in all of its parts. 


The "wish-fathered thought" tells us clearly 
enough that the fusion of existing legislative 
devices into one national instrument need not be 
difficult, because the efficiency and obvious 
desirability of the mergent regulations, on the 
basis of such prophecies, and engendered by 
common experience, should overcome all objec- 
tions. There would be a positive clamour for 
fusion. Neither will there be room for a caco- 
phony of Acts dealing with the creation of build- 
ings, though of course there may remain a number 
of incontrovertible fingers in the pie of their on- 
going use and maintenance. 


With this flurry of mixed metaphors worthy of any 
journalist sports commentator-- that doyen of pop- 
forecasting-- | doff the prophet's mantle, which, 
having been assumed in my own country (in more 
senses than one) can afford me no honour. 
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OPERATIONAL APPROACHES TO SYSTEMS 


BUILDING 
CARLO TESTA 


ITALY 


CHAIRMAN DAVIDSON: 


Carlo Testa is authoring at the moment a book 
called "The Industrialization of Building." | 
think | have heard that title somewhere before. 
He tells me that we are going to get a kind of 
preview of it. 


So, over to Carlo, please. 


Thank you, Colin, but actually that is slightly 
incorrect, my presentation will not contain the 
entire principle of the book, but just one of 
the subjects | am dealing with in the book. 

The subject is operational approaches one can 
use today in industrialized buildings. But 
before going to that, which is a very practical 
problem, a problem of dollars and cents, | have 
got to play a game, the game of definitions. 


| am not perfectly happy with the definitions 
which have been given this morning and so | 
am going to give my own definitions which 
are much, much better. (Laughter.) 


What is industrialization? | write it down 
because | tend to forget it myself. Indus- 


trialization is a process which by means of 
technological developments, organizational 
concepts, methods, and capital investment 
tends to increase productivity and to upgrade 
performance. 





We have here two points to consider; produc- 
tivity and performance. When we are talking 
of industrialization of buildings in Europe, be 
it in England, France, or Italky, in reality, 
we are only talking of increased productivity. 
There is very little improved upgrading of per- 
formance. Sure, we can do a building faster 
sometimes, very, very seldom we can even do 
it cheaper, but the performance is still the 
same. 


To take an example: the rocket to the moon 
has an upgraded performance over an airplane; 
and the car has an upgraded performance over 
the horse-carriage. 


| think the few cases where industrialization in 
building has produced upgraded performance, 
have happened in the United States, and | am 
speaking of schools. You can move your par- 
titions, get a better climate control, achieve a 
flexibility which you couldn't by conventional 
method. To see the truth of this statement, try 
to tear down a brick wall, or try to reach 75- 
foot spans by conventional methods. 


One of the big failures | consider in industriali- 
zation is the fact that we have accented 
productivity and have put no accent on perfor- 
mance. We are still doint the same product as 
before and when we fail with industrialization, 
this may be one of the main reasons. 


We also have to consider that we can have 
industrialization by technology, we can have 
it by organizational methods, and we can have 
it simply by capital. © 

Paradoxically, it is possible to have indus- 


trialized buildings using bricks, by using a 
proper management approach, if we have an 


Eigieel 


PREFABRICATION 
Ed EE 








objective productivity and performance. It is 
not technology alone which gives us indus- 
trialization. 


Now, if my definition can be taken at least 
as a basis for what | am going to say, the next 
question is: how many forms of industrializa- 
tion exist? Obviously there may be thousands 
of forms, but | am going to explain four forms 
which are easily identifiable. 


The first goes under the name of prefabrication. 


(Fig. 1) You first design the product. Then 
you break it down in logical components, 


1. DESIGN 


2. BREAK- DOWN IN 
PRODUCTION COMPONENTS 


3. ASSEMBLY OF THE 
COMPONENTS 
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where "logical" is to be understood only from 
a production point of view. If you want to 
slice it as | have attempted in this case in a 
panel, the roof, some windows and door com- 
ponents, it is right; or if you want to slice it 
the other way around, resulting in vertical 
slices, again it may be right. 


The point is that first you have got the design. 
Then you break down the design into compo- 
nents and you get the building which is always 
the same as the one you had designed. 


The best example of prefabrication is the pro- 
duction of a carburetor. First, you design a 
carburetor, then produce the parts and assemble 
these parts; you always get the same carburetor. 
Sometimes you may bet a sculpture by using the 
parts of the carburetor, but that is really 
breaking the ruled of production. 


Prefabrication follows different techniques and 
accepts different organizational forms, 
depending on the situation under which it is 
working: economical, technical, et cetera. 


(Fig. 2) Now the second form of industriali- 
zation, and there is no hierarchy of preference 
in this order, goes under the name of modular 


building systems. 


| am personally horrified that we use the terms 
"systems" or "building systems" for everything. 
Partially this is because when you use the word 
prefabrication, as somebody mentioned earlier, 
a morality committee will be formed to sail 
you out of the country. So, you tend to use 
the word system. 


System is a meaningless word in itself. Any 
building is a system in its own right; whether it 
is done with bricks, mud, concrete, steel plas- 
tic, it is always a system according to the 
dictionary definition. 


However, if we add "modular" to it, our under- 
standing becomes a tiny bit clearer. What 
happens in modular building systems? You 
design a set of components. You design cata- 
logs. These catalogs contain subsystems--the 
structural subsystem, the panel subsystem, the 
doors and windows subsystems, et cetera. 
Finally, you add a modular discipline which 
allows you to bring all the components together 
and achieve an infinite variety within a defined 
set of performance standards. Every time we 
design a modular building system, we have to 
talk of a universal system: that's a joke. 


For example, if you take the CLASP system, 
you will always get rectangular buildings 
whatever you do. You will never be able to 
make a round building. You will only be able 
to go three floors and not to five, except if 
you modify your set of components. 


So, there is pre-decision, a catalog of com- 
ponents, and then a modular discipline which 
includes geometric acceptancy of one com- 
ponent to the next. 
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Fig. 2 
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(Fig. 3) The third form of industrialization is 
extremely difficult to represent graphically, 
even if it is probably one of the most inte- 
resting; it can be called: rationalized building. 


What is a rationalized building? | think the 
peak of this form of industrialization has been 
achieved in Germany and the Netherlands. 

It simply means putting the right man, the 
right kind of equipment, the right kind of 
material in the right spot at the right time. 






3.Building Design 
using the developped 
components 


If you use modular building systems and 
rationalized building methods under the same 
conditions on a specific site, you may find that 
rationalized building goes faster and is more 
economical than modular building systems, 
provided you have taken into account all the 
costs: the investment required to develop a 
modular system, and the time and the adminis- 
trative machinery required. We tried it once 
in Frankfurt and it did work that way. 


Fig. 3 


RATIONALISED BUILDING. 





Obviously you can never extrapolate to other 
countries or other circumstances. The United 
States is probably a leader of rationalized 
building methods for big buildings like the 
World Trade Center. 


(Fig. 4) The fourth form of industrialization 
is equipment intensive site production. This 
form is typical of the United States and 
curiously enough has been abandoned because 
it met with very little success. 


What do you do in this approach? You have 


got some kind of equipment here in this sketch. 


| tried to mimic the NEFF solution of 1940. 
You have the University of Michigan solution 
in plastic. You have earth molding. There 
is also one in Germany, the BASF domes. 
Under this form of industrialization you have 
one piece of equipment which is brought on 
the site which, with extremely little labor, 
can produce a shell or a subsystem. 


Now, according to my definitions of indus- 
trialization, we have to consider which kind 
of activities are related to the process of 
building. 


‘4. Correct Tools 


2. Planning Tools 


3. Design Simplification 






Here is a list of thirteen activities which is 
enormously simplified and by no means com- 
plete. Even if they are in English, they don't 
mean the same thing in all countries: 


Research 

Development 

Land Acquisition and Improvement 
Building Design 
Promotion 

Marketing 
Bureaucratic Services 
Financing 

Production Organizing 
Production 

Assembly Organizing 
Assembly 

After-Sale Service 


First, we have research activities. By research 
is meant the basic research on material and 
performance, but also the preparation norms, 
bylaws, standards, et cetera. 


Development in this sense is intended as 
technical development: the design of com- 
ponents or the design of discipline, how com- 
ponents will fit together. The development of 
a complete modular system or the development 
of a piece of equipment to produce something. 


Land acquisition and improvement, | think 
explains itself. Building design is a classical 
activity in which architects have been 
involved. 


Promotion. This term may be extremely mis- 

leading. The activity of promotion is the one 
done by the guy called the "Promoter" who at 
his best owns a suitcase and a good name. He 
goes from one place to another and finally 


1. Inflation ot 
Mould. 


2. Spraying of 
Concrete. 


EQUIPMENT INTENSIVE SITE PRODUCTION 
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finds an island in the Caribbean and convinces 
the local cacique that if he could put up some 
beautiful hotel, he would make a lot of money. 
Then he gets a piece of paper signed by the 
cacique. He goes to a bank and convinces 

the bank that he has got an island in the 
Caribbean and if the banker puts in the money, 
he also will make a lot of money. And with 
this he goes to an architect and he convinces 
the architect that he has an island in the 
Caribbean and a banker and if he designs the 
hotel, he will make a hell of a lot of money. 
And finally he goes to a builder and he con- 
vinces this one that having this banker and all 
the other things that is an absolutely sure deal. 
When he has done all of these things, he has 
spent extremely little money except buying 
martinis and traveling from one place to 
another. (Laughter.) 


And then he starts the job. If he is lucky, if 
the clients buy fast enough before finances 
catch up, he will make a hell of a lot of 
money, as will the other people with him. 


Now, | have spoken of this in a way which 
makes it look like a very shady deal. But in 
actuality promotion is essential because it 
prepares the market without which you will 
never have any form of industrialization. 


In addition, we have marketing which is the 
simple activity of pushing the product and 
peddling it to the clients. 


Bureaucratic services depend on which country 
you are in. In certain countries it is absolutely 
necessary if you are going to sell anything, 
because otherwise a man would never be able 

to get building permits, electricity, gas, water, 
et cetera. This is a major activity, for instance, 
when we have to build a school in Spain. 


Financing explains itself. Production organizing 
is the activity of scheduling the job production 
so it will not run amok as normally happens. 

For example, in school building, which is my 
field, it always happens that people want a 
miracle--that is, to have schools ready by 
September. (Laughter.) 


If you produce all of your stock for September 
completions, you will have a peak of produc- 
tion, followed by nothing to do in the winter. 
This means getting rid of your people whom you 
have trained, and thus, quite a financial loss. 


Production itself is a self-explained activity. 
Then we have assembly organizing which is the 
parallel activity to production organizing; the 
assembly; and that important and very often 
forgotten activity, after-sale service. 


Someone said earlier that to insure that a system 
or a method does work, it is extremely impor- 
tant to be able to control what happens after 
you build it. In fact, if you provide that kind 
of service, you can take a lot of short cuts in 
your production approach: you can control the 
nondeterioration of the product afterwards 
instead of attempting to make the product per- 
fect before it goes on the market. 


“y 


One activity which does not appear in this 

list and which is extremely important for the 
United States is insurance. This list has been 
prepared in Europe where insurance is not so 
crucial; but anyhow the list should not be 
considered all-inclusive. You can add as much 
as you want to. 


(Fig. 5) We have seen some 13 activities of 
the building process and we can now move to 
the problem of the operational approaches. 
How do organizations operate in the field of 
industrialized buildings today? 


This analysis comes from the work | have done 
during the last 10 months. | have analyzed 
some 117 companies in the United States, 
England, Germany, Italy, France, Israel, and 
some other countries. 


Basically, you can recognize two forms of 
organization: one which in Europe is called 


vertically structure organization; and the 
other, horizontally structured organization. 


Fig. 5 


VERTICAL STRUCTURE. 
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CishEsNit. 


| use the word organization and not the word 
company because the "approaches" are valid 
both for profit-making and non-profit-making 
organizations. 


The vertical structure. Probably one of the 


best examples of a vertical structure is National’ 


Homes in the United States. Here is a company 
which buys land, or at least did buy land, 
which does land improvement, produces the 
components, selects the builders, helps the 
builders do the marketing, assembles the 
building, handles the financing for the builders, 
et cetera, and which does a tiny bit of after- 
sale service. Everything is under one roof. 
Everything is controlled vertically by one 
organization. 


In Europe we have similar organizations, not 
as inclusive as National Homes, but | think 
the French housing companies can be identified 
as vertically organized structures. Organiza- 
tions such as Camus, Coignet, Balency, et 
cetera, produce, assemble, and sell to "some- 
body." They "sell to somebody" and this is 
their big weakness: they don't control the 
market themselves. 
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(Fig. 6) The horizontal structure exists in 
many non-profit-making organizations and in 
very few profit-making organizations. As far 
as | know there are four profit-making organi- 
zations in Europe and one in the United States 
which follow this approach. 


What does a horizontally structured company 
do? It "does" nothing, which is a very good 
starting point. It does not produce, it does 
not assemble. However, it develops a certain 
method of industrialized building. 


The examples | know all concern modular 
building systems. A system is developed and 
components designed. Then manufacturers are 
selected with whom contracts are signed-- 
open-end contracts, or closed contracts for 
one, two, three years, or for certain quan- 
tities. 


The organization finally somehow secures a 
client. This may be the Government or a 
private client through the marketing service. 
In this case, they normally have to utilize 
their bureaucratic service to help the client. 
Finally they select a local contractor on the 
basis of cost and performance, and they pass 
the components which have been produced by 
somebody else to this builder to assemble. So 
production and assembly is totally outside 
their direct control. 


Now, maybe before going farther, let us 
briefly analyze what is the advantage of one 
form over the other. 


DEVELOPMENT 


ASSEMBLY SCHEDULING 


HORIZONTAL STRUCTURE 


CLIENT 


PRODUCTION SCHEDULING 
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Clearly in the case of a vertically structured 
company you have everything under one roof. 
So, if somebody is late on delivery, you can 
kick him in his behind because he is one of 
your employees. If you have troubles during 
assembly, you can move staff from one place 
to another and complete the job on time. 


What is the disadvantage, however, of a ver- 
tically structured company? First of all, 
enormous investment. You need a plant to 
produce your components; you need staff to 
run this plant; and you need equipment and 
personnel to assemble the components. 


It means considerable lack of flexibility. If 
by any chance the cost of steel goes up and 
you happened to have designed your approach 
around a steel structure, you have had it. 
You cannot switch to concrete or to wood 
because you have a huge plant producing 
steel beams or steel columns and you cannot 
simply forget that. 


It is also extremely unlikely that the sophis- 
ticated equipment that you have bought will 
be used to its full capacity for your own needs. 


Some companies which are working at this 
approach, which include some of the biggest 
companies in wall-bearing systems, find that 
their whole production plan and process has 
become a stone around their necks. They can- 
not afford to improve their product because 
they have all this equipment, all this invest- 
ment. 


@® LAND 
ACQUISITION 


@ FINANCING 


@ ARCHITECTURE 
DESIGN 


On the other hand, the characteristics of the 
horizontally structured company are exactly 
the opposite. The biggest problem in a hori- 
zontally structured company is success. As 
soon as it gets over a certain volume, manu- 
facturers will no longer follow-up. They will 
see it extremely dangerous to keep producing 
for one company only, because of the danger 
of being practically controlled by that com- 
pany or that organization. So, they will try 
to diversify. They will try to keep other 
clients. 


For example, you set up a perfect organization 
which is capable of producing two million 
square feet of building a year. But when you 
reach the two million and a-half mark, you 
will see that you have to go to a second manu- 
facturer and a third manufacturer for some of 
the sub-systems. That tends to create quite 
considerable transition problems. Likewise, 
you may find that even if you have worked 

out the most beautiful contracts and all 
clauses for penalties and what you have with 
your assembly subcontractors if and when a 
crisis really comes and the guy doesn't have 
the people to put on the job, you have had it. 
You cannot do more than penalize him. 


However, the big advantage of a horizontally 
structured company is that they can switch 
from year to year to different materials, dif- 
ferent solutions, and they have extremely low 
investments. 
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To illustrate, here are some numbers. Given 
a vertically structured company which owns 

its own production and assembly facilities, the 
ratio of capital investment to yearly produc- 
tion, be it in dollars, francs, guilders, or 
whatever, is in the order of 0.35. 


Given a horizontally structured company, the 
same ratio is in the order of 0.025. That is, 

if capital investment is $100.000,000 yearly, 
production is in the order of $285,000,000 and 
$4,000,000, 000 respectively. 


Now, this is exaggerated obviously, because 
the horizontally organized structure makes 

use of the investment of other companies. 
However, if remains a fact that it is extremely 
easy to get underway with an horizontal 
structure, while it is extremely difficult to 
get underway with a vertical company. 


In fact, going a bit farther, there are only 
two examples in Europe of horizontally struc- 
tured companies going bankrupt, while | 
don't even dare to say how many examples 
there are of vertically organized structures 
going bankrupt. 


Another ratio that may be interesting--and 
again don't forget it is exaggerated because 
a lot of the work has been done outside of 
the organization, but still it is relevant-~is 
the square meter production per year related 
to the amount of staff you have. 


The vertically organized structure has a pro- 
duction in the area of 170 square meters per 
person employed, including the president, 

the workers, and the girl who cleans the floor. 


The figure for a horizontally organized struc- 
ture is 1,850 square meters, including again 
the same kind of people. Of course, there 

are people who produce somewhere else. But 
the fact remains, if you want to get underway, 
it is much, much easier if you take the hori- 
zontal structure approach, even if later you 
have to develop or buy up or subsidize or take 
an interest in some production facilities, which 
seems to be the typical pattern. 


Now, having analyzed these two forms, these 
two extremes, | have to say that both forms are 
bad, because neither is really satisfying the 
definition of industrialized buildings. 


Why don't they satisfy this definition? 
Because neither of them is capable of control- 
ling its own market. So, both of them are 


still passive organizations as opposed to being 


active organizations. 


What is a passive organization? In the ex- 
treme form, the staff sits in its own office and 
waits for a client to come along--be it the 
State or a private client--present a drawing, 
saying: "Can you tender on this; for how much 
money will you do this building for me? 


An active organization is one with just the 


reverse attitude. It has the design and goes 
out and sells the product. | think this is the 
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basic difference between conventional 
building and industrialized building. 


You can use all kinds of sophisticated tech- 
nology, but if you remain a passive organiza- 
tion, you will never become an industrialized 
building organization, at least according to 
the definition | have given before; you will 
always be in trouble because you will never 
know how your production is going to proceed, 
or to really plan your production schedule. 


Is it possible to become an organization which 
is active? There are some attempts. One of 
the examples one can mention from Europe are 
the Balency individual houses. There the com- 
pany is really "going out" and selling to the 
client a product which the client can see. 


Under the category of active organizations is 
definitely the mobile homes industry. The 
organization goes out and sells a product to 
somebody. They don't wait for somebody to 
come and ask for it. However, they are still 
a bit incomplete. 


Now, let us see a possible diagram of what an 
active organization could look like. 


(Fig. 7) It is a mixed kind of organization. 
You have a certain number of functions under 
one roof and a certain number of functions 
which are outside your direct control. 


What syould you have under your own roof? 
Technical development is a necessity. Land 
acquisition? That is the dream, but when you 
have it, then you really control the market. 
Then you can schedule your production, you 
can schedule your assembly; you control your 
own life. 


Building design: Promotion? If you don't 
handle promotion, you can never expect to 
get land. So, promotion becomes an ex- 
tremely interesting case. 


Bureaucratic service is of lesser importance. 
Marketing, Financing. Financing is an 
exxential part in most countries, be it for 
schools, hospitals, or housing. It occurs in 
different ways, but if you can finance through 
a bank or through somebody else, you don't 
have any problem whatsoever, no matter how 
lousy your product may be. (Laughter.) The 
point is, you can build. We have people 
coming out to Spain and saying, "Well, if 
you could finance 80 percent, we have a 
beautiful hotel to be built here or there." 

The trouble is, if we're to have 80 percent 
available, we would only have to put a tiny 
announcement in the paper and we would have 
a queue of people about a mile long coming 
about it. 


In addition, there are the sale-services, the 
production and assembly; and finally you have 
research. 


Research as the situation is today is practically 
unknow in any kind of organization in indus- 
trialized building. It is rightly so because 


companies or organizations which are involved 
in industrialized building are still extremely 
small. The biggest one is on the order of 
4,000 people. To really afford basic research 
requires much more business volume and much 
more financing capability. 


From another point of view it may be very 
desirable that research never be under the con- 
trol of an organization whose interest is profit. 
Rather, it should remain independent from the 
organization so as to retain a certain amount of 
objectivity. 


In this kind of sketch of model as | have shown 
feasible, or has it been implemented yet? At 
the moment, there are a couple of examples 
underway. There may be a hundred others | 
don't know of. What my partners and | con- 
sider essential for industrialization is the pos- 
sibility of controlling the market; and maybe 
in some countries this kind of approach does 
not need to be profit-oriented. You can have 
this kind of approach "from the people, by the 
people," which is the big slogan going around 
Europe today--the people taking control of the 
design of their own environment. 


This approach is possible as long as there are 
a couple of qualified technicians and admini- 
strators involved in it. 


Fig. 7 
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BUILDING STANDARDS FOR SYSTEMS BUILDING 


RODERICK G. ROBBIE 


CANADA 


| shall talk about the question of Building 
Standards for Systems Building today from three 
viewpoints. These viewpoints will be presented 
in what | believe is a descending order of 
importance. 


All are intimately intertwined with each other 
and mutually interdependent. For this reason 
| believe wisdom dictates simultaneous action 
in all areas, an attitude | hope will prevail in 
the North American building community. 


1. INTERNATIONAL POLITICS 


The first viewpoint is concerned with the inter- 
national political impact of the building 
industry and the dominant role of Building 
Standards and Codes as a primary device of 
international negotiation. 


The political impact of Building Standards and 
Codes will prove, | believe, to be their 
primary international function in the next 
hundred years. 


2. CULTURAL IMPACT 


The second viewpoint is concerned with the 
cultural impact of Building Standards and Codes 
A viewpoint, which | believe has been more or 
less totally neglected due to pressing concern 
for the fire and structural safety aspects of 
building to this date. 


The cultural aspect of Building Standards and 
Codes will doubtless be used as a device for 
mantfoultaing the international flow of building 
products to achieve international political 
objectives, as well as national cultural 
aspirations. 


3. THE SYSTEMS APPROACH 


The third viewpoint is concerned with the sys- 
tems approach to Building Standards and Codes 
or the ways and means aspect. 


The systems approach in this context will have 
two groups of principal elements. 


Group 1 - To raise the overall performance of 
building industries to their highest 
levels. 


To make national building industries 
extremely sensitive to national and 
regional cultural, social and 
economic aspirations. 


To provide an organic, rather than 
the traditional, crystalline form of 
structure to the building industry 
and, consequently, give it the 
capability of smooth and rapid 
change. A capability which it 
presently totally lacks. 


Group 2- To fashion a control mechanism over 
national building industries, to 
change them from the traditional 
primary tool for internal national 
economic regulation to an external 
diplomatic, economic and political 
tool for international political and 
economic activism. 


As already noted, the three principal factors of 
International Politics, Cultural Impace and the 
Systems Approach acting upon Building Standards 
and Codes will be deeply interactive. 


Due to this interactivity a nation's performance 
in any given influence factor area will be con- 
ditioned by its efficiency, level of sophistication, 
and flexibility in the other influence factor areas. 


For example, a country intending to use Building 
Standards and Codes as a factor in its inter- 
national diplomatic activities would be well 
served is its internal standards and building 
codes provisions were organically systematic, and 
possessed a well-considered cultural factor. It 
would then be theoretically possible to use the 
country's building consumption and production 
capacities as a defined diplomatic tool in inter- 
national negotiations while protecting the 
nation's cultural wishes in urban expressions. 


To examine some aspects of these three principal 
viewpoints of Building Standards and Codes, may 
| return to each in turn. | shall deal with them 
in a North American context, but would presume 
that these views would have some application to 
all countries. 


I. INTERNATIONAL POLITICS 


Building Standards, methods of evaluation, 
testing, certification, Building Codes and other 
regulatory instruments are a closely related body 
of controls, through which public and private 
organs of power direct the activation of the 
Building Industry by controlling the on-site 
placement and erection of buildings. 


This group of instruments is a complex as society 
itself. It is in fact the mechanism through which 
any society causes to have executed its finite 
attitude towards human and material values at 
any given time in its history. 


To aspire towards a simplistic structure of building 
control instruments it to work towards a simplis- 
tic social order and a simplistic role for the 
individual in society. It is to quantify the City 
in readily comprehendable terms for a future 
where the City ond Human Life will be intimate- 
ly bound together. 


| hold that it is not possible to quantify the City 
in comprehendable terms at this time, and that 


if our society moves in the desirable direction 

of individualism, the City as the primary expres- 
sion of human life will become markedly less 
quantifiable. 


As a consequence, | would expect the concept 
of continent-wide or even nationwide building 
standards and codes devoid of variations to be 
unattainable, in the purest form. 


Examination of the body of building standardiza- 
tion and rebulatory devices indicates a tendency 
for standards to have the widest geographic 
acceptance and commonality. In some instances 
continent-wide, for codes and regulations to 
have a more limited territory of acceptance, 
with the general limitation being Province or 
Statewide, while official evaluation of building 
products and methods usually varies from muni- 
cipality for a majority of building elements and 
yactivities. It can even vary between individual 
building inspectors in a given municipality. 


Testing and certification tend to have a Province 
or Statewide territory. 


It is interesting to note that as consideration of 
an act of building moves from the abstract as 
expressed in a standard to the finite building as 
expressed in an inspectorate evaluation decision, 
that the breadth of territorial influence of the 
specific control mechanism narrows. 


The highly specific local factor in building 
regulation is an important reason why the tradi- 
tional indigenuous building industry has a diffuse 
character. 


The local factor characteristic of the industry 
makes it well suited as a conduit for political 
patronage from governments to individuals, 

vested employer and employee interests or com- 
munities. While the diffuse nature of the Building 
Industry and its consequent weak voice at the 
Provincial, State and Federal levels of govern- 
ment makes it through its disproportionate size to 
voice an excellent device for general economic 
regulation. In the U.S. the Building Industry is 
about twice as big as the automobile industry, but 
it does not have twice the influence of that 
industry. | would dobt that it has 5% of the 
influence of the automobile industry on American 
life and politics. 


My speculation on the change of the political 
status and role of the building industry is based 
on the assumption that the nature of international 
warfare has now recognizably changed, from the 
military form to the economic form. A change 
which was largely initiated by General Charles 
DeGaulle's attacks on the U.S. gold reserves 

in the mid 1960's, through the rise of West 
German and Japanese mercantilism to President 
Nixon's U.S. economic blitzkrieg of 15 August 
1971. The overlapping period between the 
military and economic forms of warfare can be 
expected to be extended and chaotic. It is 
hard to break a 250,000 year habit in a few 
decades, even when threatened by total annihi- 
lation, we are not that sane, yet. 


With a passing of military war, an outlet for 
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very large-scale spending which can also be a 
tool of international politics will be sought. 


Preferably one which involves a large tangible 
presence symbolic of the owning or generating 
nation's power, skill and prestige. International 
building is well able to fill these requirements. 
Like the diplomatic software which has always 
accompanied military expenditures whether 
domestic or as military aid, international 
building has a potent abstract influence, as the 
carrier of cultural values, images, and standards 
between countries. Especially, when building is : 
seen to include the entire physical apparatus 
which constitutes the modern city. 


At this time the nations of the world spend about 
$203 billion annually on military appropirations 
of all kinds. By 1980, this is expected to reach 
$300 to $350 billion per annum according to a 
recent United Nations study, making the arms 
expenditure from 1961-1980 $2,650,000,000,000 
or enough for a $2,500 house or car for every 
family on Earth. A substantial minor percen- 
tage of this amount is spent on the overkill 
capability which was considered a necessary 
ingredient of world politics based on the threat 
of military confrontation. 


With a switch to economic warfare, in recogni- 
tion of the futility of large scale military war 

in Viet Nam, the prudent nations are going to be 
seeking the fatest possible turn around from a 
military posture as a symbol of power to a hard- 
ware orientated economic posture. 


It is well within the bounds of possibility that 
the comind decade, will see a giant cut in 
world appropriations for military purposes. This 
will not indicate the arrival of civilization in 
the late 1970's but rather a change in the nature 
of international power politics. 


It is quite probable that at least $100 billion per 
annum will be diverted from military budgets to 
so called peaceful purposes by the end of the 
decade. 


For reasons of effective international politicking, 
it is my view that the largest part of this money 
will be used to produce housing, health and 
education facilities. Let me say immediately 
that | would doubt that this will necessarily be 
the best way to spend the money so far as the 
average individual is concerned, any more than 
guns, planes and bombs have been during the 
ages of militarism. | think it will get spent 

on building because building will be in enormous 
demand and will tend to benefit the selling 
nation as well as the recipient nation while at 
the same time providing an effective propaganda 
vehicle. 


The potential power of this international induce- 
ment to playing power politics with building 
materials can be appreciated if the impact of 
$100 billion per year on world housing needs is 
examined. 


Assuming that the primary demand could be 


satisfied with a basic dwelling which could be 


mass produced for $2,500 per dwelling. $100 
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billion per annum would provide 40,000,000 
dwellings per year. Assuming zero growth of 
world population as of today, it would take 

20 years at this rate to meet the world basic 
need for sanitary housing accommodation. 
Accepting the projections of world population 
growth rate this rate of housing production could 
not meet the needs for about a century. 


With housing needs of this magnitude in prospect 
and the probability that the character of inter- 
national politics would change from coercive 

to persuasive with the switch from military power 
to economic power, the nature and significance 
of the restrictive powers of Building Standards, 
evaluation, certification, and codes can be 
expected to change from being only of parochial 
significance to national and international 
significance. When building starts to gain a 
national and international political power 
significance, it will rapidly gain the kind of 
importance to national governments which the 
industry has never had, an omission which is a 
perrenial complaint of the building community, 
but, which in retrospect, from the viewpoint 
1980's or 1990's, may make today's neglected 
industry look sane, peaceful and thoroughly 
commendable. 


For building as an economic war industry will 
attract all the bureaucracy, banality, and waste 
which has characterized National Defense in 
the past. In the giant international economic 
power game its human and cultural purpose could 
be lost. It is to try and save a substantial part 
of the industry's resources to fulfill its human 
purpose that | list CULTURAL IMPACT as the 
second important consideration to be observed 
when framing the standards and codes to control 
the building industry. 


2. CULTURAL IMPACT 


With the passing of military conflict in favor of 
economic conflict as the standard international 
method of resolving serious opinion differences, 
rapid changes in national life styles can be 
expected. 


Militarism in all its forms as practiced between 
East and West, mandates the existence of social 
authoritarianism as exercised by coercion of the 
individual, to support it as a credible inter- 
national means of solving conflicts, and problems. 


The spreading realization that militarism does 
not solve international problems or resolve 
serious conflicts of opinion has moved the interest 
of those concerned with international power 
politics to economic warfare. At this time, 
attempts are being made to wage economic war- 
fare by the coercive and authoritarian tactics 
of military warfare. Which tactics can be 
expected to fail during the years ahead, and 
give way to the recognition that economic con- 
frontation can rest only on persuasion and the 
respect of self-determination. 


Should such a passage of events occur they could 
be expected to have an alarming effect on the 
religously held political and social doctrines of 


the East and West. In these circumstances it is 
highly questionable how either side can continue 
to convince their populaces of the extreme evils 
of their opponents’ views, as expressed through 
the extreme application of competing economic 
theories. A middle ground favoring life style as 
it effects the individual rather than life style as 
it effects the interests of the state, must emerge 
with the removal of military and parap-military 
coercion, both domestically and internationally. 


In a somewhat similar sense the competition 
between the strongly anti-material social theory 
which has arisen in North American and par- 
ticularly in the United States, as a balancing 
extreme to coercive corporate materialism must 
find popular resolution on a middle ground. To 
the poor Canadian, or American who has never 
enjoyed the fruits of North American industrial 
potential a return to the fields and woods sounds 
about as phoney as the corporate advertisement 
claims of egalitarian interest. 


The desire of less fortunate North Americans to 
taste the fruits of industrialization and make 
their own decision to reject those fruits, rather 
than have that decision made for them by the 
children of middle and upper-middle class 
suffering from a passing boud of environmental 
bad conscience, will become a major factor in 
the shaping of urban North America. 


What is true for low income North Americans 
can be multiplied in intensity by perhaps a 
million to measure the feelings of the under- 
priviledged of the Earth. 


The problem is how to satisfy these pent-up 
human aspirations, much-of which will be 
expressed through building and other urban 
apparatus without wreching the Earth. To stop 
this surge towards consumer materialism is 
impossible once military authorianism wanes. 
The only hope for the most strident conserva- 
tionists is to make common cause with the indus- 
trial - military complex and make the latter's 
reason for existence land preservation rather 
than land acquisition. 


Assuming that the latter does not occur, the 
reduction of military spending and the deflation 
of coercive political systems can be expected 

to result in an almost traumatic growth in con- 
sumer product production, international travel 
and communication which will coalesce into 

the first universal world culture. Which might 

be called the universal-transport-communications- 
consumer culture. 


The pilot project for this culture has proved 
itslef most attractive to the average citizen in 
the North American continent experiment of 
the past 200 years. As the gut culture of the 
man-in-the-street, in North America it has over- 
whelmed every other culture which has been 
brought to this continent and those which pre- 
dated the imports. Since World War II, it has 
spontaneously seeded itself in all other con- 
tinents and nations of the world even where 
these nations disliked the United States of 
America. 


The application of industrialized building 
techniques through the systems approach by the 
Building Industry will tend to address itself 
directly to the individual members of the world 
public as a consumer commodity, rather than 
by its present traditions of the channels of 
Government control. Herein lies the hope of 
satisfaction of the aspirations of billions of the 
world's people and within the hope lies a 
frightening incubus. 


The incubus comprises the power politics of 
building | have already reviewed and the homo- 
genization of the Earth's built environment in the 
next 50 years. 


Power politics is the largest on-going manifesta- 
tion of the residual madness in the human species 
as it struggles to come to terms with the realities 
of the mind. 


The extent of this madness is well documented in 
the history of activities surrounding the human 
experiment with militarism. In that instance our 
species toyed directly and indirectly with its own 
elimination by direct simple personal 
destruction. 


With the end of the military experiment and the 
beginning of the economic experiment, this on- 
going human madness will be transferred to a 
physical material context. A context where all 
the myopic passion of the military-industrial 
complex will be transferred to consumer produc- 
tion. Building being the area in which the 
largest sums can be spent, and the one in which 
a virtually endless mass market of recycled 
forced absolescence can be generated, will 
become the prime target for the econo-industrial 
complex, which will harness surplus agricultural 
potential, and tend to be organic rather than 
mineral based and will be ecologically accep- 
table to all living states except those of the 
human mind. 


There will be no prima facie reason for denying 
the spread of the urban expression of the univer- 
sal transport communications consumer culture, 
except the preservation of the opportunity for 
the development of the human mind in its own 
right. 


SPRAWLUS CONSUMORUM, the urban expres- 
sion of the universal transport communications 
consumer culture will provide verything the 
human body could ever desire and everything 
the mind could want with the exception of the 
totally irrational, the unexpected, the naturally 
vulgar, and the breath-takingly beautiful. In 
short SPRAWLUS CONSUMORUM will be the 


great leveller. 


The fact that this can happen may be observed by 
examining North America, the worlds's first 
sustained test of SPRAWLUS CONSUMORUM. 
There exists in North America an urban mode 

of expression which is so common that without 
the exception of an examination of the heating 
and cooling systems used, it is impossible for 

all practical purposes to tell whether a given 
piece of new urban sprawl] is in the far north, 
south, east, west, the middle of the continent, 


or whether it is in Canada or the United States. 


Today in North America everywhere looks like 
everywhere else. Yet despite the efforts of 
corporations and governments we still don't 
quite all think like each other. 


What has already happened in North America is 
well advanced in Europe and seeded throughout 
the world. 


As one with an interest in the development and 
exploration of the human mind and its unused 
creative potential, | find the prospect of an uni- 
environmental world deplorable. 


For | am also a strong believer in the notion that 
whereas the built-environment may not be able 
to stimulate human creativity, it can certainly 
stultify it. 


The present trends in a Building Standards and 
Codes conceptualization and the techniques and 
methods of evaluating building quality and per- 
formance and the enforcement of building 
regulations is technicall, materially and econc- 
mically oriented to the total exclusion of any 
cultural consideration. In order to facilitate 
the rehabilitation of the building industry to 
meet North American building needs, the 
regulatory mechanisms acting on the industry 
will be simplified from their present chaos. This 
simplification will radically improve the perfor- 
mance of the building industry, making it a more 
attractive financial investment. An inflow of 
major investment will improve the impoverished 
research and development capabilities of the 
industry causing dramatic improvements in its 
stability and profit performance. At some 
point, this chain process will attract landslide 
investment in the industry. It will become fat, 
self-serving and because of its intimate relation- 
ship with every aspect of human life, damn 
dangerous to our long-term best interests as 
humans. If we think militarism was bad, we 
should speculate for a moment what a super- 
efficient, profit oriented, power politicking, 
government backed building industry could do 
to us without us really knowing. Already it is 
rumored that building interests are getting into 
the local media in Toronto as a means of getting 
to influence the public mind on environmental 
questions. 


The introduction of cultural content into the 
regulation of building is, | believe, an urgent 
matter. | think the time has come for us to take 
our primary attention for a while off building 
technology, of which | believe we have a ten 
year supply and look hard at what we are doing 
with it. We should examine the rights of the 
user and recognize the users' slavery to a built 
environment fixed to serve short-term absentee 
economic ends. 


We are just at the threshold of a world building 
boom which could in no small measure influence 
the future nature of the human species. | think 
we should consider very carefully whether we 
want this enormous human effort directed solely 
to political, economic and general social ends 
or whether it should contribute to the expansion 


of the abstract capacities of the human psyche. 
The choice is ours to make, the means are 
relatively simple, the task is boring, drawn-out 
and important. It is dominated by physical 
scientists and the representatives of industry. 


A balance is needed from building professionals, 
social scientists, citizens at large and building 
labor. 


The funding of building standards research and 
writing and code preparation seen from a 
cultural viewpoint is precarious. At this time 
in Canada, the Division of Building Research 
of the National Research Council of Canada 
exists on an annual budget of $33 million. To 
do its scientific and educational job in a man- 
ner befitting the best long-term social and 
cultural interests of the Canadian people the 
Division of Building Research should today have 
a budge of $30 million escalated annually to 
serve the emerging needs of Canadians. 


The Canadian Standards Association lives by 
contributions from Industry and selling its ser- 
vices to industry. With a benevolent building 
industry, as we have at present in North 
America, this arrangement seems satisfactory. 

| do not believe that standards funding should 
be so heavily dependent on industrial contribu- 
tion if the building industry starts to take over 
from the world's plane, gun and bomb makers. 
| believe a three-way arrangement of financing 
from Industry, Government and the public at 
large is needed. 


A third important regulatory institution in Canada 
is Underwriters’ Laboratories of Canada, a sub- 
sidiary of Underwriters' Laboratories of the United 
States. This important testing organization has 
been set up by the insurance industry as a service 
to its underwriters. Its purpose is to protect the 
investment of insurance companies in property 
insurance. Again in the leisurely atmosphere of 
building in the past this arrangement has worked 
well. 


| believe in the possible climate of the future, 
that the control of a facility whose findings are 
entrenched in numerous building codes, specifi- 
cations and regulations should not be a creature 
of interests who will undoubtedly be providing 
major financing to the growth of the building 
industry. 


Underwriters! Laboratories of Canada and the 
United States should be purchased by the govern- 
ments of these respective countries and turned 
over to non-profit corporations with balanced 
representation on their Boards of the Public, 
Government and the Building Industry. The 
insurance industry should no longer be saddled 
with the liability of having the means, even if 
not used, or writing building codes and regula- 
tions to meet their view of an acceptable built 
environment. 


In the application of the industrial process to 
building, it is my view that world-wide environ- 
mental and cultural homogenization will result 
from the wholesale shipment of complete buildings 
between countries and most particularly housing. 
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It is my view that the astute countries will be 
those who insert cultural clauses into their 
building codes which will prevent the importation 
of wholly premanufacture of housing units or 
housing designs which will import foreign cultu- 
ral values without passing through a user 
approval process. It is my view that the ship- 
ment of premanufactured housing between coun- 
tries should be restricted to sub-systems in an 
open matrix. That companies manufacturing 
and shipping sub-systems be prevented by law in 
having any interest whatever in the assembly of 
sub-systems into whole buildings in a country 
foreign to their origin. 


That all building manufacturing, assembly and 
design be 66-2/3% owned and controlled in 


the country in which a building is finally erected, 


Under no circumstances should companies of the 
dominance and magnitude of the big three U.S. 
automobile makers be tolerated in any nation's 
building industry, on the grounds of cultural 
caution. Nor should the industry fall into the 
effective control of so few hands. 


The cultural content of codes should be designed 
to prevent the user from delegating the whole 
responsibility for making environmental and 
building decisions to others. The codes should 
seek to enhance to a major degree the urban, and 
physical environmental consciousness of building 
users. 


A serious weakness in the design and construction 
of cities from the early 19th Century until the 
present has been the effective muzzling of the 
citizens’ environmental and building wishes. 
Constantly, technical complexity, is pleaded by 
urban planners, traffic engineers, municipal and 
public works engineers, architects, developers, 
building officials and their politician mouth- 
pieces, as a reason for imposing only quantifiable 
decisions on urban citizens. 


The human and spiritual aspects of city building 
are brushed aside as the sole concern of leftwing 
factions, egg-heads and finks of all kinds, some 
even with long hair. 


The popular official and building industry 
technical view of building is definitely non- 
participatory so far as the public is concerned. 
Yet every building professional of skill and 
integrity knows this attitude makes a lie and a 
hoax of the declared purposes of his profession 
and most especially the public claims of a 
majority of the housing development community. 
Any person with a high school education can 
grasp not only the generalities of city building 
but also it subtlties with modest effort. A grasp 
of sufficient level within the capacities of a 
majority of citizens to make intelligent choices 
between alternate strategies of city building as 
a whole and in its detailed specifics. Certainly 
a sufficient grasp to ensure that North America's 
cities of the future represent the highest aspira- 
tions of all its people--in a pinnacle of collec- 
tive creative expression and not an endless 
refuse dump left by a generation of the self- 
serving, money grubbing, wholly economically 
motivated and power hungry members of the 
building community, who at this time are the 
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ones most likely to conceive and build our 
urban environments should building become a 
tool of world politics or even continue substan- 
tially on its present singular profit oriented pat- 
tern. 


Potent cultural clauses in our Building Standards, 
Codes, Regulatory instruments, modes of building 
certification and evaluation can act as a first 
line of control to ensure that the North Ameri- 
can public has the time to fully develop its dor- 
mant universal awareness and the skills needed 
to ensure that it will inherit its built environ- 
mental birth right. Today that right hangs by a 
very tenuous thread. Following present trends 
and future possibilities, it can only get words, 
unless resolutely checked, and re-emphasized. 


If we who recognize this need, who recognize 
the threats to its fulfillment, neglect to take 
the necessary action in the coming decades, we 
shall have been charlatans, of historical 
uniqueness. 


We shall have knowingly contributed to environ- 
mental genocide. 


May | know turn to my third viewpoint concerned 
essentially with ways and means and which | have 
called the Systems Approach. 


3. THE SYSTEMS APPROACH 


As | have noted earlier, this viewpoint has two 
groups of considerations. 


Group |: Those events and actions through the 
medium of standards, codes and other regulatory 
mechanisms wh ich will assist and direct the 
building industry to do a better job of providing 
the housing of the entire human process, and 


Group 2: The things which will likely get done 
to building standards, codes and other regulatory 
instruments to change the building industry from a 
tool for internal national economic manipulation 
to one with international manipulative potential. 


In practical fact the nation which structures its 
building industry with a primary concern for its 
international political effectiveness will tend to 
environmentally disenfranchise its own citizens, 
providing for them a cage which is an economic 
political weapon rather than a built expression 
of their culture. There is no doubt that some 
countries will fall into this self-laid trap. They 
will be those with a mercantilist attitude to 
world trade and international relations. 


Regrettably, with a trend to economic war, no 
country and especially those with high per 
capita buying power will be able to ignore the 
international political power potential of their 
building industries. 


The rational approach to an effective inter- 
national political building diplomacy will grow 
from a well founded built-environmental home 
base. Only by this means can a nation know 
what it wants to be and preserve the integrity 
of the urban expression of that culture. Only 
by being acutely sensitive to the true urban 


wishes of its people can it develop an inter- 
national building economic diplomacy which is 
supportive of rather than destructive of the wishes 
of others. 


Sensitivity to national cultural characteristics 
and aspirations reveals anaylsis of the users of 
buildings and their requirements to be the 
single primary weakness of all building practice, 
including all aspects of building regulation in 
all countries at this time. 


The cost and the statics aspects of building are 
known in vast detail. The mysteries and subtl- 
ties of all forms of architectural and structural 
engineering expression are endlessly and lavishly 
documented for the perennial and mutual enjoy- 
ment of building specialists and the lay brothers 
in the architectural and artistic press. 


The intense study and understanding of the users’ 
needs remains an unanswered question. 


3.1 USER STUDIES AND REQUIREMENTS 


The first requirement to make building standards, 
codes, regulations and modes of certification and 
evaluation culturally responsive, lies in the need 
for a vast increase in user research. 


To facilitate this research, it is proposed that 
building types be broken down into a number of 
principal generic groupings which might be 
internationally recognized. 


Such a generic classification of building types 
would facilitate international research co-opera- 
tion and highlight the desired environmental dif- 
ferences between nations, regions and comunities. 


User requirement studies should cover the psycho- 
logical, social, communications, sensory, 

quality, cost, flexibility and life duration require- 
ments of all generic building types, city and 
regional development. 


Officials responsible for standards research 

and preparation, code preparation, building and 
building product evaluation, and most particu- 
larly all forms of code and regulation enforce- 
ment should have a training and skill which 
places equal emphasis on the user aspects of 
building as on the technical and safety 
aspects. This suggestion implies a major up- 
grading and broadening of the skills of those 
who normally provide these services in North 
America. 


Related to this up-grading of building regulatory 
staff, it is proposed that all architects, civil 
and structural engineers, mechanical and 
electrical engineers, traffic, municipal and 
utility engineers, all forms of town planners 

and all construction managers be required to 
pass qualifying examinations in the social and 
user aspects of building, as a condition of the 
right to practice. 


Further that all departments of government, and 
all private organizations concerned with the 
construction of buildings or the manufacture of 
products or supply of materials be controlled 


only by persons so socially and user qualified. 
That the boards of all such companies be 66-2/3% 
controlled by persons so qualified and that the 
importation of pre-manufactured building equip- 
ment materials and components be permitted only 
from companies and enterprises run by socially 
and user qualified persons. 


Such an inclusion of a mandatory social and 

user qualification in the effective ownership and 
power structure of the building industry would 
provide an effective route through the Courts 
and Civil and Criminal Codes (in the case of 
Canada) to make the building development and 
construction industry directly and effectively 
accountable to the public. 


3.2 STANDARDS, CODES, CERTIFICATION 


Building standards, codes and modes of certi- 
fication should be framed to encourage innova- 
tion and creativity among the members of the 
building community. For this reason the perfor- 
mance-judgement approach to these regulatory 
instruments is recommended. 


Such an approach suggesting a major improve- 
ment in all areas of building research and 
building related education. Thereby, providing 
progress towards the practical realization of a 
performance approach to building, and a body 
of skill at all levels of the industry capable of 
using the performance approach to building. 


In conclusion, we in the building industry have 
all been part of a service industry since the 
beginning of time. 


We are part of an industry which in the coming 
decades will mutate to a tool in the armory of 
international power politics. Such an event 
could swamp the industry's primary cultural 
purpose. 


Our job is to see that our international finan- 
cial and power greed does not kill our collective 
cultural development. 


Regulation of building, in all its aspects, is our 
only practical and potentially effective protec- 
tion against pollution of the Earth with building. 
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THE BALENCY SYSTEM 


RICCARDO MEREGAGLIA 
ITALY 


INTRODUCTION: | was educated as a civil en- 
gineer but have always worked as a constructor 
as my father and grandfather did. | formed my 
conventional building company 27 years ago. 


To be a constructor in Europe generally means 
that one must be builder, manufacturer, and 
often developer. Most of our work is done by 
our own men and only a few jobs are subcon- 
tracted-- we generally have complete responsi= 
bility for the product. 


In 1962, while continuing with my conventional 
company, | founded a new company which has 

a truly industrial structure and uses the Balency 
Systems. It began operating in 1964 and so far 
it has built more than 5,000 dwellings. I don't 
want to brag but two years ago Fortune magazine 
stated that I'm operating what is probably the 
world's most efficient systems factory. 


A year ago | merged the two companies to be 
able to face the market better. 


| have come to know the building field in many 
European countries, and I'm involved in the U.S. 
with an American company which was among the 
22 Operation Breakthrough winners. 


MY THEORY: My task here is to tell you the 
whys and hows of my experience. | want to give 
you the core of my experience by explaining my 
theory not only on Systems building but on the 
whole building process. | think if we look at 
the process we'll better understand each part. 


For example we'll better understand the great 
differences between prefab, systems building, 
and industrialized building-- their causes and 
effects. 


Today there is a terrible misunderstanding on 
what the actual building process is and therefore 
a great confusion in semantics. | won't define 
the different terms here but if these are not 
cleared up soon it could be dangerous. Let's 
take Ford's very first car as an example-- it was 
considered in its time to be just a carriage with 
a motor, instead, it was the first step toward a 
revolution, not only in transportation but in the 
way of living. We all can see the enormous 
consequences of this. 


THE BUILDING PROCESS: I've put what | call 
my theory on a chart and, as you can see, it's 
only an oversimplified outline and obviously not 
self-explanatory. I'll go through it quickly now 
but obviously it will need a more thorough dis- 
cussion. (See pages 64 and 65). 
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The building process means the whole building 
operation but here we are limited to housing, 
which is situated in a certain location at a cer- 
tain time-- we can't generalize space or time. 
Location doesn't mean nation, but locality 
which can be smaller or larger than a nation. 


The chart is divided vertically in four main 
parts: time periods, situation, solution, and 
results. 


I'm using 6 different time periods to represent 
classic building situations; their length is un- 
determined and they refer differently to the var- 
ious locations, e.g. what happens today in the 
U.S. happened 20 years ago in Europe. 


The situation is what exists in the building field, 
particularly the market, skilled labor, design, 
and programming. Traditionally the situation is 
out of the producer's control. 


The solution is the producer's answer to the sit- 
vation. It includes his organization, technology, 
the components and materials he uses, his money 
investments and the men he uses, his approach 

to the market. 


The results are what come from the producer's 
activity: construction time, costs, etc. 


The first important point is that there is a strong 
double relation of cause and effect among sit- 
uation, solution and results. That is, we have 
at a given time in a given location a certain sit- 
uation which obliges the producer to implement 
a particular solution. This solution determines 
almost automatically certain results. If we are 
not satisfied with the results of today's high build- 
ing costs, then it's useless to claim that the right 
solution is systems building. It can be, provided 
the situation determines its necessity or pos~ 
sibility. 


Let's start from zero time-- what is the situation? 
The market is traditional, i.e. fragmented, inter- 
mittent, and episodic-= the demand is supposed 
to be low. Labor and particularly skilled labor 

is available and very cheap. The design is made 
by the client's architect and is different for ev- 
ery project. Some building theorists call this 
"unique product". Client controls programming. 


The happens, for instance, in India today and it 
happened in Italy during the late 1940's. The 
producer adapts himself to this situation: his pro- 
duction must be craft; product and services are 
manual; and his activity is intermittent. Ob- 
viously easy to handle materials are used, such 
as wood, brick, blocks and almost no money in- 
vestment is required. Theoretically only the 
producer's brain is needed-- three pounds is 
really the weight of an average Italian brain. 


The producer's organization is of course conven- 
tional and, what is important here, is that a new 
team is set up for each operation. The producer's 
efforts are product oriented. The product is sold 
or priced before being produced. The results are 
of course long construction time but with normal 
costs. 


Now, every item has its own evolutionary trend, 
but at a certain time for definite reasons it has 
its own revolution, small or big. In the chart 
all changes are underlined and revolutions are 
indicated in color. 


The two most important items are demand and 
skilled labor. Both have in every industrial 
country an irreversible trend-- demand toward a 
tremendous need for low-income units, skilled 
labor toward an ever increasing shortage. Be- 
cause of the double automatic reaction of cause 
and effect when the situation changes, the so- 
lution consequently changes with a logical 
change in the results. 


In time period 1, when labor becomes rather ex- 
pensive we mechanize services with an invest- 
ment of money and brains and we get a normal 
construction time. 


In time period 2, when demand becomes high 
there is some shortage and high cost of skilled 
labor, we use prefab components and we get 
some labor reduction. 


Time period 3 is an evolution of 2 where every- 
thing increases. Ata certain time, as is time 
period 4, demand for low-income becomes tre- 
mendous and simlutaneously there is a great 
shortage of skilled labor-- conventional produc- 
tion can't solve the situation and the producer 

is obliged to find the solution in systems building, 
i.e. the product is made by machine (the factory 
is created) and the prefab components are inte- 
grated with mechanical works and finishing. 

The producer needs three times more money and 
very clever people for implementing this. He 
uses in-house prefab production and more impor- 
tant, the same team handles every operation. 
The almost automatic results are short construc- 
tion time, cost reduction or containment, labor 
reduction, and sufficient volume or production. 


Time period 5 is the industrial one. We shift 
from systems building to industrialized building 
only if we have continuity-- continuity of pro- 
duction and therefore, continuity of sales. 


For having this, the producer can't accept the 
conventional bidding approach; he must market 
his product and handle both design and program- 
ming. It follows that the product can no longer 
be unique but must be series produced models. 


Actually all this can be implemented in a free 
economy if the producer revolutionizes his own 
market by becoming a producer/developer, or if 
there is a governmental market such as Phase 3 of 
Operation Breakthrough. Industrialized building 
needs single management which will handle, 
with its own technicians, every production phase 
starting from design up to the finished building. 
It also needs software and self-marketing. 


The money investment is about the same as in 
systems building but the brains needed are at 
least double. 


The final results are impressive-- what is com- 
pletely new is consumer satisfaction and limited 
land speculation. 


This is the same process which in the last 100 
years has created industry and the consumer 
society for such things as cars, shoes, food, etc. 
Only today is this happening in the building 
field and only in some locations-- its expansion 
will be stupendous. 


| hope we will be able to analyze it and control 
its consequences better than we did with Ford's 
revolution. 
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THE OPERATION BREAKTHROUGH EXPERIENCE 


DAVID A. CRANE 
U.S.A. 


| have been asked to speak about Operation 
Breakthrough as our organization has experienced 
it at Jersey City, where we are serving as the 
Prototype Site Planner for the government. 


HUD's choice of Jersey City as a site among a 
total of nine for the Operation Breakthrough 
program was made in December 1969, and our 
organization was appointed as the Prototype 
Site Planner in January, 1970. 


| reckon that the selection of Jersey City and 
this rather bizarre site was based primarily upon 
the vast New York region market of 25 million 
people, to which there was a desire to make 
some kind of a demonstration of how systems 
building could be applied to high-density living. 
The project will accommodate a community of 
490 dwelling units on a very tight, awkward site 
of 6.35 acres. It is within 20 minutes’ ride of 
lower Manhattan by the Path Tube system. 


The Prototype Site Developer is Volt Information 
Sciences, Inc. of New York, previously a soft- 
ware expert in the urban ghetto. There have 
been at one time or another four different Housing 
Systems Producers, whom | shall introduce some- 
what later. At the moment there are only three; 
they are not the same three with which we start- 
ed some while back. 


| should mention that all of the ingredients for a 
total industrialized process at Jersey City were 
not operating precisely on the same timetable. 
For example, we were in operation for four 
months before it was known whose systems we 
would accommodate on our site, and we were 

in operation five months before the Developer, 
who was intended to coordinate the whole de- 
velopment operation, was available. . 


This put certain pressures upon the site designers 
to carry some of the traditional burdens of the 
developer during those early phases. The exten- 
sive ups and downs of this project have led to 
considerable delays. According to the original 
timetable we should have been finished within a 
few months from now; instead we expect to be 
completed early in 1973. However, construction 
on the site has started even though certain aspects 
of design are still in process. 


As we began our work early in 1970, three over- 
riding concerns were in our minds. First of all 
the site had to provide an optimum context for 
Operation Breakthrough's high-density demon- 
stration objectives, which we took to mean sev- 
eral different things: 


- First of all, it had to accommodate be- 
tween two and three different systems producers. 
Each of these systems producers had to be able to 
demonstrate that he could produce a variation of 
high= and low-rise for various family sizes. 

-Secondly, there had to be a maximum 
variety of dwelling unit qualities and a balanced 
population, socially- and economically-speaking, 
albeit within a very tight site. 

-And third, the demonstration had to em- 
phasize the possibility of creating family living 
conditions under reasonably high densities. If 
there is one single factor which has contributed 
to social segregation on a metropolitan scale it 
is the tendency of social and economic charac- 
teristics of family types to coincide with build- 
ing types. If we cannot begin to fit our higher- 
density forms of structures to the conditions that 
a family with children requires, then we shall 
continue to contribute to territorial segregation 
in metropolitan regions. 


A second overriding concern was that although 
the program was mounted as a demonstration of 
hardware for housing in the United States, we 
wanted to be sure that this was going to be a 
permanently viable community. And we had to 
do this in context of a site which had the advan- 
tages of proximity to New York. Indeed, visi- 
bility of the New York skyline from the site is 
possible if you can get 20 feet off of a rather 
tawdry street level found in the middle of Jersey 
City. At the same time we wanted to make sure 
that the mix of units and of facilities-- schools, 
recreation, and so on,-- would make it possible 
for people to live there on a continuing basis. 
This, therefore, is not exactly the kind of pro- 
totype that one builds out in the back lot of a 
factory. It is a living. Twenty years from now 
people will no longer appreciate the fact that it 
was produced by Operation Breakthrough. 
Nevertheless, they will judge whether it is a 
good or bad urban environment. 


Third, we wanted to demonstrate the role that 
environmental large-scale repetitive housing. 
We wanted to stress new approaches to mixtures 
of land use, and mixtures of space use within 
structures; handling of the parked car, that old 
nemesis of housing; new forms of energy, waste 
disposal, and so on. 


The Jersey City Operation Breakthrough project 
will include demonstrations of pneumatic trash 
collection systems and of a total energy plant. 
We wanted to demonstrate also that within the 
context of the home environment a rather broad 
range of community service can be delivered; 

as the well-known community of Tapiola builder, 
Heikki von Hertzen, likes to say, "Our business 
is not making houses, it is making communities." 
The only way we can accomplish this is to look 
at technology on its broadest level as a process 
of delivering all of the ingredients of a total 
environment. 


What is the relationship between environmental 
design, innovation of site technology, and sys- 
tems building? | won't take too much time on 
this point because Mr. Testa and others have 
given us a very good exposition of the whole 
relationship between land, money and time, 


one one side, versus technology. We know 
that those first three factors have a far greater 
capacity to reduce housing costs than technology 


per se. 


We also know that if technology produced in the 
factory is going to be timely and reduce costs, it 
is going to have to be packaged in a critical 
mass of community-building effort. 


Our approach to the Jersey City planning was 
based in our earlier experience in the model 
community mandated by the Johnson Adminis- 
tration at Fort Lincoln in Washington. In that 
brave attempt at urban innovation there were 
certain interests that were preoccupied with use 
of new building systems, almost to the point of 
creating a "technological zoo." We had been 
asked to make a technological research study 
for Ft. Lincoln, which HUD later put out as a 


monograph: Developing New Communities, 
Application of Technological Innovations. We 


went to great lengths in that report to demon- 
strate that if we were going to create any new 
technological breakthroughs, the issue was not 
hardware but organization and management. 


So from that kind of background, and concerned 
with the software aspect of technology, we were 
convinced that we had to find some of the other 
qualities that industrialization possibly offers-- 
quality improvement, user choice, broadening 
the concepts of circulation, energy, and so on-- 
if we were going to fully justify the contribution 
that technology can make in housing. 


We approached the Jersey City demonstration 
project, now just as a showcase for fabrication 
concepts, even though that was the major 
preoccupation of the program, but really as a 
demonstration of how technology and organiza- 
tional concepts might produce total environments. 


It will be my thesis in the following slide presen- 
tation that these attitudes of comprehensiveness 
of approach and of concern for software are the 
principal tests by which our own efforts at 
Jersey City will have to be measured. To the 
extent that we have not completely fulfilled our 
own formulation, it will be my contention that 
the primary culprit in the act is not HUD, even 
though you will hear many complaints from the 
systems producers about HUD; it is not the pro- 
ducers; it is not even the architects. It is 
really all of our faults in the sense that we per- 
mit a persistent preoccupation with gimmicks, 
structured hardware, and architectural stereo- 
types. Until we can rid ourselves of some of 
these particular concerns and recognize that the 
technology for the human community is enor- 
mously more difficult and more software oriented 
than is the making of space age vehicles, then 
we shall have made very little progress indeed. 


Now, if we can have the lights out, | would 
like to take you through what will be a rather 
visual experience. We shall not have time 

to go into too many explanations of the indivi- 
dual slides, but | will try to give you the epochs 
and the history of the Jersey City project. 


(Slide) The site is the residual part of an urban 
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renewal project on which high-rise apartments 
for families exist already. You see the peculiar 
site configuration of a little less than six and a 
half acres on the right. 


(Slide) There are many views of the Statue of 
Liberty, the North Jersey marshes, the Man- 
hattan skyline, and so on; provided, of course, 
that you can somehow find a way to get the 
pedestrian viewpoint 20 feet off the street 
grade and orient all the dwelling units to 
appreciate these views. 


(Slide) In our minds, aesthetic recognition of 
the regional context was an extremely important 
factor in inducing social groups of unlike charac- 
ter to live together in such a small space and in 
the middle of Jersey City. 


(Slide) The site is surrounded by traffic, with 
more traffic on the smaller end of the site than 
elsewhere. This is an advantabe in some ways 
from the standpoint of marketing some of, the 
commercial uses that you will see in the develop- 
ment plan. 


(Slide) We measured the presence of existing 
recreation, schools, and other community facili- 
ties to serve the on-site population. We dis- 
covered that Jersey City had only two parks, 
both of which were 30 minutes or more walking 
from the site. Also there is a 40-classroom 
shortage of school facilities within a reasonable 
distance of the site. As the same time, Jersey 
City had no capital program with which to 
build any such facilities to serve housing put on 
the site. 


Therefore, the site had to have a degree of self- 
containment in terms of having its own schooling, 
recreation, and so on, despite the limited size. 
And these had to be financed largely by the real 
estate venture, as turnkey public facilities. 


(Slide) In our analysis of the program objectives, 
we arrived initially at an approximate 40-60 mix 
of below-market and above=market dwelling units, 
and approximately 26 percent of the housing units 
were to be in family sizes of three, four, or more 
bedrooms. Because of the existing site context, 
as well as the need for user attractions, we felt 
we had a requirement to provide an on-site K-3 
school, preschool, a swimming club, extensive 
recreation facilities, a small park for both resi- 
dents and off-site users, and local commercial 
activity. 


As we will see later, however, the high costs 
of development were such that we had to go 
even beyond simply supplying local amenities 
to include, on site, some revenue-producing 
commercial office uses in excess of neighbor- 
hood convenience needs in order to finance the 
amenities of this development. 


(Slide) We looked at various kinds of relation- 
ships among the families that were programmed 
for the site and the kinds of facilities that they 
would require. With the help of computer pro- 
gramming, we went through many different com- 
binations of the dwelling unit mix as well as 

the community facilities. These were also tested 
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in terms of the holding capacity of the site. 
Following these computer tests, we made three- 
dimensional mock-ups of a wide variety of 
schemes from 300 units, up to 700 units, with 
various compositions of facilities. 


(Slide) The scheme that we settled on after the 
first three or four months and which gained 
initial approval from local authorities and the 
community groups is shown on the left. 


It is a scheme which can be characterized as a 
residential "mega-structured," but with enough 
articulation of some of the nonresidential facili- 
ties to make some concession to a problem of 
which we were then only dimly aware--that very 
few of these high-density building systems would 
be capable of accepting parking, shopping, 
schools, or other mixed uses at their bases. 
Nevertheless, we felt that in order to get the 
densities on the site that would achieve a total 
optimum relationship between costs and revenues, 
we had to have a rather high degree of connec- 
tivity and multi-level integration among func- 
tions. 


(Slides) Here you see (on the left) several of 
the sections in that preliminary concept. On 
the right is the conceptual massing which was 
fitted out for two Housing Systems Producers 
building high-rise slabs on the extremities of 
the site, with a third Producer to provide the 
larger proportion of the family-sized units as 
well as a high degree of architectural con- 
tinuity. Low-rise groupings for each of the 
three Producers were offered as foils against the 
larger massing. 


We felt that in the design concept itself, we had 
to pick one of the systems to be, let us say, a 
friend of the site designer by putting him in such 
a position that, together with the open space, 
circulation, and community facilities, we would 
have site-wide physical connection and a com- 
mercial service systems, as against what would 
otherwise be an odd=ball assortment of individual 
buildings. 


(Slide) These are showing various floor plans. 
On the left, the plan at grade, showing some 
commercial uses on the left side, parking behind 
the structures. The plan on the right shows the 
level above, with open space above parking, 
and so on. 


(Slide) Now we had a series of basic organizing 
principles upon which this scheme was based. 
One was a continuous socializing link through 
the whole site that would provide access to 
dwelling units, particularly those of family size, 
as well as all entry elevator cores, and off of 
this most of the community services were 
organized. A large part of this pedestrial cir- 
culation and open space was raised above 
parking and offered views of the New York. We 
provided complete continuity of pedestrian move- 
ment down to lower levels where it would tie in 
with shopping or on the other end of the site 
with open space and schools. 


(Slide) The project must not be an island, but 
must be enterable from all directions. Its on- 


site community facilities should also serve off- 
site residents, particularly the K-3 school. 


(Slide) A very strong principle was that all of 
the residential units had to have some kind of 
view, hopefully of New York; if not, of New 
Jersey marshes. 


(Slide) Open space location was determined in 
accordance with the feasible scale of building 
open spaces on top of structures, or at grade, as 
well as by some concept of creating a family- 
oriented environment on one end and the com- 
mercially-oriented environment on the other. 


(Slide) The red dot shows the commercial uses. 
This is the financial "grease" that helped this 
project to get into the realm of the possible. 


(Slide) The big blue circule is the location of 
the K-3 school supplying the needs for school 
kids in that age category for all residents as well 
as that much again for off-site residents. The 
brown represents swimming facilities and 

various other services such as preschool. 


(Slide) The interaction between social groups 
and these facilities became an important prin- 
ciple in the location of these homes. For exam- 
ple, the preschool on the right indicates one of 
the many facilities which became a determinant 
of where certain family-type apartments would 
be located. 


(Slide) A very considerable concern was the 
programming of dwelling units according to 
vertical and horizontal circulation and the 
position of the dwelling units in relation to 
these socializing elements. All family-sized 
units were provided with at-grade entrances, 
and most would have private open space. 


(Slide) At this point within the framework of 
that plan, we were introduced to the systems 
producers, three at that time: Descon-Concor- 
dia from Montreal, which would conform to the 
description given by Mr. Testa of a horizontally- 
structured software approach; CAMCI, which is 
an American franchise of the French Tracoba 
system; and Townland which is a consortium 
based in New Jersey. Some producers were 
surprised to find the plan so far along without 
their having been consulted. We went through 
a certain amount of waltzing around to find out 
the extent to which each Producer would play 
the role that was assumed for it in the plan. 


Modifications were made as a result of these 
conferences. Townland did not wish to play the 
key "route building" role. Descon-Concordia 
from Montreal, which was a software organiza- 
tion, welcomed this rather unique design chal- 
lenge. So, Townland took its position on the 
eastern edge of the site and insisted on the 
ability of breaking its mass up into a series of 
variable=size elements, simply to demonstrate it 
could be built in various sizes. Within that 
framework our organization worked out various 
controls and assignments for all three producers. 


(Slide) This is showing some of the variations 
which were made in the plan in order to accom- 


modate the desires of the Townland Corporation. 


Within the agreed-upon plan we then went to 
work to develop a specific set of program objec- 
tives and performance specifications for each of 
the participant systems. The entire scheme was 
broken down into basic envelopes. Within each 
envelope was defined a series of programmatic 
ingredients and performance criteria. 


(Slide) This shows an example of the dwelling 
unit mix that was assigned to each. On the right 
are some of the qualitative statements made with 
respect to such things as views and the relation- 
ship of the dwelling units to circulation, et 
cetera. 


We had a basic principle for the ongoing design 
process that certain elements would not be fur- 
ther controlled by the site designer, but would 
simply be a matter of the Housing System Pro- 
ducer fulfilling program objectives and perfor- 
mance specifications. For other, more crucial 
elements, there would be a design review pro- 
cess. In order to assure maximum design inte- 
gration of the collective public environment, 
the Prototype Site Planner was assigned the 
architectural role for design of schools, shop- 
ping, swimming club, open space, circulation, 
some of the parking lot under any of the apart- 
ment structures, and all of the graphics and 
open space treatment. Through this positive 
design role, the necessity for restrictive reviews 
of architectural interpretations by the three 
Producers was minimized. 


Within the framework of what we called "Design 
Guidelines for Housing Systems Producers," four 
different sets of architects, under the coordina- 
tion of the Developer and coaching in parallel 
from HUD technicians, went happily forward 

for approximately six months. On our part, we 
went forward with the architectural services for 
the nonresidential facilities as well as certain 
coordination and minimal review services. 


During this period there was a sense of euphoria 
among all the Jersey City site participants. We 
had reported our several costs to HUD, but none 
of us were aware of what HUD's resources for the 
so-called "overcosts" were sufficient. We went 
happily forward with rather detailed aspects such 
as the public environment design, landscaping, 
graphics, and so on. 


This euphoria was deceiving. The original con- 
cept of a mixed-use kind of environment was 
already beginning to get in trouble in the case 
of the CAMCI structure, where our organization 
was trying to design a shopping center partly 
sitting under a tower being designed by Skidmore, 
Owings and Merrill. Enormous efforts were made 
to adapt this tower so that it would permit wide 
spans for a decent supermarket, to no avail. The 
cost of accommodating parking under the apart- 
ment structures began to reveal themselves, and 
they were enormous. Townland began to offer 
bid costs for construction which suddenly made 
HUD begin to take a second look. 


(Slide) Townland is a system with one of the 
most exciting concepts of mixed land use cur- 


rently offered in the housing field, the so-called 
"SLS deck" system. Every three floors provides 
an artifical piece of land on which town houses 
with their own gardens can be placed. Obvious- 
ly, it is redundant in structure; and costs came in 
quite high. 


(Slide) CAMCI is a system more typical of the 
current systems building field, a wet concrete 
pre-cast slab system. 


As you know, this system produces very heavy 
shear structure requirements. It is difficult to 
bring in for low cost, especially on the small 
quantities being produced here in a mixed-use 
kind of situation. 


(Slide) Descon-Concordia has the most flexible 
approach because it is a software approach, 
making use of modular principles and precast 
slabs, but able really to eliminate many of the 
rules that other patented component systems use. 
Nevertheless, it was unable to show a past 

track record on its costs and played the gave 

very honestly during design-phase cost quotations; 
and these were high. 


(Slide) So, HUD called a stop at the end of 
February 1971 and said we must redesign totally. 
And since there was another system, the Shelley 
system, then developing at Memphis precast 
concrete boxes already in Puerto Rico, which 
was quoting good prices, it was suggested that 
we should work out a plan by which Shelley 
could take a part of the burden of producing the 
500 units of housing at Jersey City. 


(Slide) This is the Shelley system. It is quite 
simple in its concept and bases itself upon 
repetition. However, it obviously raised ques 
tions with respect to the rather varied environ- 
mental quality goals we had proposed for the 
site. 


(Slide) At this point there was a rather interes 
ting technological experience for all of us. Now 
began a process of serious redesign and negotia- 
tion between systems producers, developer, HUD, 
and the site designer. 


Our office had one team in New York for several 
days with a 3-D model and cost data,, another 
team in Philadelphia with counterpart d-D models 
and linked to New York by a Telecopier, and 
teams of designers and cost estimates in each of 
the offices of the systems producer were also at 
work. Each team was designing and costing 
simultaneously, all of it being coordinated at the 
design-costs maneuver board and bargaining ses- 
sion in New York. 


We went through various alternatives from the 
simple to the complex, starting with the basic 
truism that the cheapest buildings are the high- 
rise towers with small apartments. But Mr. 
Finger of HUD was the first to suggest that a 
simplistic composition of towers was just entirely 
too unchallenging and worth the effort. So then 
we went into another variation in which we used 
the Shelley system to create a watered-down 
"route building," giving Shelley a larger percen- 
tage of the units because its prices were being 


quoted somewhat lower. 


(Slide) Then we looked at various other versions 
in which we reintroduced Descon-Concordia, 
which had very good designs but higher prices. 
We tried to see if we could work out a feasible 
program by which Descon-Concordia was given 
a larger critical mass of units, with two other 


Housing Systems Producer (CAMCI and Shelley) 
building two simple high-rise slabs. 


(Slide) At this point, HUD asked that Townland 
be reintroduced to the complex. Ultimately, 
we came out of this four days of bargaining and 
redesigning with four Housing Systems Producers 
rather than three. On the left you see the basic 
scheme which was hammered out during those 
days on the Telecopier and on the right you see 
its further development. From that point things 
went forward to a very detailed level, complete 
to construction drawings, bidding and start of 
construction on one or two of the systems. At 
that point prices coming in on Townland were 
once again too high. A second stop order from 
HUD was issued in September, 1971. 


(Slide) Here you see the Townland structure and 
the Shelley building, as they appeared prior to 
September 1971. At this point the schools were 
no longer under anybody else's building, but 

the school and pre-school building being designed 
by our office was being used as an element of 
continuity to link different high-rise apartment 
buildings in a way that would reduce the disparity 
of scale between them. 


(Slide) At the present time, we are going for- 
ward again with three Housing Systems Producers, 
filling out the hole left by the Townland Cor- 
poration with an expanded Shelley participation. 
As | said, several systems are under construction. 
However, the process has been a searing experi- 
ence from the standpoint that it has not demon- 
strated that systems building is yet responsive to 
environmental criteria such as mixed use, wide 
variety of family sizes, user choices, ability to 
produce continuity in the public environment, 
and so on. 


The process has been slightly delayed as is sug- 
gested by this comparison between the schedule 
and process as we saw it back in the honeymoon 
period of May 1970, and as the schedule is now 
forecast for the rest of the project. 


(Slide) We have had a complicated organiza- 
tional process. HUD's and everyone else's 
original objectives have been impacted by the 
difficulties of so many performers in so small a 
space and all in a jurry. What was to have been 
a rapid schedule has turned out to be very slow. 
Perhaps the most telling indicator of our efforts 
in the successive redesigns has been the progres 
sive diminution of the family living qualities in 
this high density project. This is a chart of the 
dwelling unit mix in successive design changes. 
January of 1970 represents our entering program; 
June 1970 represents the program as it was ne- 
gotiated with the three Housing Systems Produ- 
cers when we first got together; March 1971 
represents the program after the Telecopier 
marathon; and November 1971 represents the 
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program as we have it today. The count in 

large bedroom units has gone way down and the 
mix is very much a conventional high-density 
housing mix. So perhaps our key objective, 
which was to demonstrate that families can live 
in high density, was not fulfilled. We did 
manage to keep hold of the entire program of 
community facilities minus some open space and 
with some of the parking in open lots, and we did 
manage to make a feasible land development. 
The infeasibility has really been in the building 
systems! They have not provided the means for 
an architecturally superior environment of mixed- 
use buildings, large at-grade family units, 100% 
structured parking, and maximum open space. 


We still have a few breakthroughs in front of us. 
(Laughter. ) 


QUESTION: How did the cost of this job work? 
At what point did you know what sort of a bud- 
get you were working toward? 


MR. CRANE: The accounting was in two dif- 
ferent pockets, one of which we knew and one 
of which was known only to HUD and partially 
to individual Systems Producers with whom HUD 
negotiated individually. 


The one pocket was the normal FHA mortgage 
financing pro forma. In effect, all of the resi- 
dential units are receiving their cash input from 
two different sources--the normal amount that 
the mortgage proceeds will justify, and an addi- 
tional amount from HUD fo pay for the overhead 
of developing the prototype. 


None of us knew the amount of "overcost" 
available from HUD until those frenetic days of 
the Telecopier last March. 


QUESTION: Is there any idea of how the costs 
of system building as they have been demon- 
strated would have compared with conventional 
construction? 


MR. CRANE: | think in this particular case it 

is very difficult to generalize because such small 
quantities are involved with each of the systems. 
One of the primitive areas of industrialized 
building is the ability to reliably quote prices as 
they will vary with quantity, location, and situ- 
ation. | dare say at this moment few of the 
Housing Systems Producers are much closer to an 
answer on that than they were before Operation 
Breakthrough. 


QUESTION: How are you dealing with econo- 
mic needs of people? 


MR. CRANE: We are basically using FHA 236 
and the rent supplements approach to piggyback 
on top of urban renewal write-down on the land 
to meet the lower range rentals, as well as other 
FHA financing for middle and upper income. 
This rent supplement component is brought in on 
an "invisible" basis in various proportions to 
each structure, depending upon the number of 
families in the below-market category and upon 
the bedroom sizes of each design. 


QUESTION: Do you have any personal com- 
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ments on the practicality of this kind of inte- 
gration scheme without creating an incident 
which is strikingly similar to bussing as a 
technique for integrating in ghetto situations? 
In some respects | see a similarity to combining 
groups which don't normally go together, by 
designing a complex which will take them all. 


In fact, there is that similarity. If people can't 
get together naturally, you put them together in 
a specific design created for that purpose. | am 
just a little skeptical bout the practicality of 
this kind of an approach. 


MR. CRANE: Are you skeptical of the desira- 
bility or the practicality? | am skeptical of the 
practicability, | am not skeptical of the desira- 
bility. 


VOICE: No, | am not skeptical of the desira- 
bility being unnatural. But in this particular 
instance you are creating a situation which may 
not be practical in that respect. 


MR. CRANE: Well, this happens to be a site 
which is at the confluence of three different 
ethnic and racial groups, but the neighborhood 
is in the moderate to middle-income range in 

all ethnic groups which are tangent to it. From 
the site, it is a five-minute walk to downtown 
Jersey City, and so easy to get to Lower Man- 
hattan. | dare say that if there is a site that 
has a chance of mixing groups both racially and 
economically, this is it. But it will not happen 
without conscious policy and inducements. In 
all of these kinds of problems the key is what 
carrots do you supply that cater to those who 
have a choice not to live there namely, what do 
you do for the middle and upper~income that 
causes them to live there? Thus our heavy 
emphasis on schools and open space, a swimming 
club, putting the cars out of sight in structures, 
and so forth. 


QUESTION: From the inception of the choice of 
Breakthrough systems, could you elaborate just a 
little bit? Did they actually live up to what they 
said they would do when they were chosen? We 
heard cost wise they had a hard time. How 

about environment-wise, structure-wise? 


MR. CRANE: Well, | am impartial with respect 
to the producers that are on our particular site 
but | will say that | am favorably impressed with 
one out of our three from the standpoint of cost 
claims and representations; that one plays it 
conservatively, sometimes to its own disadvan- 
tage. 


QUESTION: Would you say this is a trend? 


MR. CRANE: It happens to be a very honest 
group which do not make claims that they 
haven't yet got a track record on. Therefore, 
they suffer a little bit in the political process 
of claims, because they are unwilling to make 
very low-cost claims until they are proven. 


QUESTION: As an experiment or prototype, 
would you care to speculate as to how far away 
we are to do this on a practical or large-scale 
production? 


MR. CRANE: | think that what we set out to do 
environmentally-speaking in Jersey City could 
be done tomorrow if we had a much smaller 
group of participants, a building system that 
was much more flexible in its structural preoc- 
cupations, and if there was the same amount of 
concern as HUD showed here with the whole 
issue of the total community facilities and the 
organization of the financing. This is not 
radical--none of these are radical in their 
architectural concepts. What is radical in in- 
tent here was really the land use concept. And 
HUD was the inspiration and guardian of this 
environmental design innovation. Building 
technology and imperfections in organization 
of the process prevented a fulfillment of HUD's 
intentions. 


VOICE: You mentioned there was about a two- 
month lag before the actual system producers 
came in. 


MR. CRANE: Right. 


VOICE: And that they were concerned about 
that. To what extent do you think that was an 
appropriate lag or should they have been in 
immediately? 


MR. CRANE: | think that we at least should 
have known who they were and what their 
characteristics were. We did not know that 
until one month before we had to present our 
concept. At least we should have known the 
performance capabilities of each system. 


Presently we are going forward to work with 
developers in new Breakthrough situations for 
so-called Phase III, in which the task is to take 
a site and, having developed a program for the 
site, evaluate on an open-ended basis which 
systems are most likely to be able to deliver 
the particular requirements of that site. This is 
a different problem because you are fitting a 
system to a set of objectives that have been 
fashioned for a particular situation. 


QUESTION: Earlier, you made a reference to 
community approval. | was just interested in 
fact to what extent the real user of the facility 
was involved in any of this along the line and 
what form would that community approval take? 
Secondly, given the quite obvious degeneration 
of the scheme through time, do you feel that 
you could reach a point where it really wouldn't 
make sense to do it at all, or would you accept 
that possibility ? 


MR. CRANE: In March 1971 | fully accepted 
that as a possibility. The first high-rise towers 
alternative | showed and which Mr. Finger 
vetoed-~if it had been the basis of the policy as 
we went out of the four-day redesign session, 
would have caused many of us to question the 
value of further efforts. 


As far as the user involvement, the ultimate user 
was not involved. Jersey City is characterized 
by rather old-fashioned democratic politics in 
which it is not customary for citizens to be 
involved. (Laughter.) And perhaps this was 
one of the reasons why Jersey City was chosen. 


| don't know. 


Several sites were bombed out of existence in 
the Breakthrough program by community opposi- 
tion before projects even got started, such as 
Wilmington, Delaware. But | would just offer 
the suggestion that it is rather difficult, in 
speculative housing, to involve the ultimate 
user. You can involve the affected community, 
but it is indeed difficult to involve the ultimate 
user. So we begin to need new kinds of research 
and design processes for getting at the question 
of user wants, and behavior. 
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Let me start to say that | do not answer the 
definition, although | am an engineer, which 
Colin Davidson gave this morning. Perhaps 
this is due to the fact that, as an architect, he 
doesn't sufficiently know the truth about me. 


| am a mechanical engineer; that is to say, | 
am professionally an outsider in the building 
industry. Therefore, | would like to paraphrase 
the definition of Colin Davidson to fit myself. 

| am somebody who knows nothing about 
nothing, but something else. (Laughter.) 


| have been invited to present a case history. 
Although | am going to do this to a certain 
extent, | resent it a little. First of all, | think 
historians are reshaping the past, whereas what 
we should do is shape the future. 


Secondly, | am going to work with statistics. 

As you know statistics are comparable to 
bikinis; what they show is suggestive, but what 
they conceal is essential. (Laughter.) Since 
the comparison is made to bikinis and not mono- 
kinis, you can see that this is a rather old defi- 
nition. (Laughter. ) 


| am going to first show you some slides which 
try to illustrate my country, the Netherlands, 
in the period 1961 to 1970. | have taken this 
period because, in United Nations terms, one 
might say that this has been our first develop- 
ment decade and has laid a basis for a second 
development decade just starting. 


(Fig. 1) On this series of slides all the graphs 
have as an axis the years 1961 to 1970 included. 
The first graph shows the gross national product 
in billions of guilders which has risen from about 
45 to over 110 in this period. 


The lower line is the investment in housing. Per- 


haps more important is the second line showing 
housing as a percentage of the gross national 
product. This has essentially varied in this peri- 
od from a low of about 4.3 percent to a high of 
about 5.6 percent. 


What we can learn from this graph is that if we 
want to try to attempt to solve the housing 
problem, we have to keep in mind what percen- 
tage of our gross national product we can invest. 


(Fig. 2) The second graph shows the increase in 
population which has been rather low in our 
country, just over one percent on a yearly basis. 
It also shows the number of dwellings completed 
per year. It is a pity that the preceding period 
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isn't shown, but we came out of a period which 
was fairly stabilized at 80,000 dwellings a year. 
Due to a very active new minister, our govern- 
ment managed to push up production in four years' 
time from 80,000 dwellings to nearly 130,000 
dwellings a year. 


This is perhaps better expressed in the number of 
completed dwellings per thousand inhabitants, 
per year, which increased from about 6.5 to 
over 10 in 1967. Ten dwellings per thousand 
inhabitants per year is the target we have to 
aim at if we want to solve the housing problem 
in the long run. 


But you see the disastrous effect of discontinuity 
in government policy-~after 1967 the production 
level has dropped from over 10 down to about 9 
dwellings per thousand inhabitants per year. 


(Fig. 3) The third slide illustrates the same period 
of 10 years during which we had an essential 
increase in the quality level of housing. Two 
factors illustrate this. One, the effective floor 
area has gone up from about 620 square feet to 
over 740. Second, the percentage of housing 
equipped with central heating has gone up from 
about 15 percent to over 90 percent. 


(Fig. 4) What you see on this fourth slide is the 
line you saw earlier of the number of dwellings 
completed per year, but combined with the 
number of laborers in house~building on site. 
This gives an indication of what has been done 
for productivity. 


We had a low point in 1963 of less than 1.1 
dwellings per laborer per year. This has gone up 
in the period of the stimulating Minister of 
Housing to nearly 1.7 dwellings per laborer per 
year, notwithstanding the increase in quality, as 
was reflected by the preceding slide. But here 
again is shown the disastrous effect of discon- 
tinuity in government policy--after 1967 the 
productivity dropped from around 1.7 to around 
1.4 dwellings per laborer per year. 


This productivity question is, of course, extremely 
important. As is expressed by simple economic 
laws: man can only have what he produces and so 
if we do not increase our productivity, we cannot 
increase our production and, therefore, we cannot 
satisfy our needs. 


(Fig. 5) This last graph about our first development 
decade illustrates something very basic. You see 
the two indices; one is the index of the cost of 
living and the other is the index of building costs 
of dwellings. 


Suprisingly, it has been possible for one year to 
keep the latter at a constant level, although the 
index of the cost of living has gone up. What is 
more important, the rise in the index of building 
costs was more than double the rise in the index 
of living costs. The cost of living, furthermore, 
includes the cost of housing; if we exclude that 
from the index as shown here, we find that the 
building costs have gone up three times as fast 
as the cost of other consumer goods. 
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| think this is an extremely important indication. 
It is disparity we are fighting already for many 
years. All of us who do work in the building 
industry should realize that we are confronted by 
a system of competing markets. Many contrac- 
tors or architects or other professionals in the 
building industry are afraid of the competition 
within the industry. However, | think we 
should be much more afraid of the competition 
between the industries. If we go on like this, 
we will find by the year 2,000 that all of us 
have a car, arefrigerator, a TV, etcetera, but 
have no decent housing. The building industry 
should realize that, although it is catering for 
so-called social goods, it should obey the same 
laws of competition as other industries and that 
it should produce value for money. 


(Fig. 6)To illustrate what | understand by value 
for money, | would like to give you our defini- 
tion of quality. This definition of quality 
basically illustrates that the quality of a pro- 
duct does not have an absolute value, but a 
relative one. 


The quality of a dwelling as such, we cannot 
define. We can only define the quality of a 
dwelling, including the environment, in rela- 
tion to a certain tenant or a certain family. If 
we look a little more carefully at the relation- 
ship, we see that at the side of the dwelling we 
have to deal with properties and costs (of use). 
At the side of the tenant or the family, we have 
to deal with needs and financial capacity. The 
needs of the family are opposed to the properties 
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of the dwelling. This opposition determines the 
use value; or the way in which that tenant, on 
the basis of his needs, values the properties of 
that dwelling. 


The opposition of costs (of use) and financial 
capacity determines the sacrifices; that is to say, 
the way in which the tenant or the family feels, 
on the basis of his financial capacity, the costs 
of that dwelling. Quality is now defined by 

use value minus sacrifices. To illustrate this 
relativity of quality, take the following example. 
If | put a Rolls-Royce here and myself there, the 
use value of this Rolls-Royce to me might be 
positive, or it might be negative, because people 
would't accept that | would drive around in a 
Rolls-Royce. However, let's assume for a 


Fig. 6 
dwelling 
properties costs 
Economic _ | a 
needs financial capacity 


tenant 


moment it is positive. My financial capacity, 
however, is not such that | could ever bear the 
costs of the Rolls-Royce. That would mean that 
the sacrifices for me would be bigger than its 
use value and thus the Rolls-Royce would have 
a negative quality for me. 


If at the other hand we would put a Volkswagen 
there and a captain of industry here, we would 
find that the sacrifices for that captain of 
industry (at least if his industry is successful 
and if he is a real captain) would be rather low 
because the Volkswagen is cheap. But the use 
value to him might be so low that again we 
have a case of negative quality. 


What we should aim at is so-called optimum 
quality. 


(Fig. 7) On this axis we represent the quality 
level, which does not have a relative but an 
‘absolute value (for instance, the number of 
square meters in a house); a house of a hundred 
square meters has a higher quality level than a 
house of 90 square meters. 
tary unit on the other axis (for instance, dollars) 
we will find with increasing quality level that 
the use value will increase very much in the be- 


If we have a mone- 


ginning, but less and less later. On the other hand, 


the sacrifices will increase little in the begin- 
ning, but more and more later. We will find a 
certain quality level, which we call optimum 
quality, at which the difference between use 
value and sacrifices is a maximum. 


This is what we should aim for, because any 
other quality level involves waste. If we go to 
a lower quality level, we will find that what we 
lose in use value is more than we save in sacri- 
fices. If we go to a higher quality level, we 
will see that what we win in use value is less 
than we have to spend in sacrifices. So, both 
situations include waste as compared to the 
optimum. 


Now | come back to our three topics: one is the 
reaching of optimum quality; another is having 

to produce quantities which even for so-called 
developed countries are rather staggering, being 
at least 10 dwellings per thousand inhabitants per 
year; and last, but not least, is working at cost 
levels which are extremely low. If we combine 
the 10 dwellings per thousand inhabitants per 
year with roughly 5 percent of our gross national 
product, which can be invested in housing, this 
means that for the United States the average 
investment in a house should not exceed $25,000, 
including the cost of the land. If we do not 
obey these rather simple laws, we will find that 
we cannot achieve our target of 10 dwellings per 
thousand inhabitants per year. 


To find a solution for this extremely hard problem, 
we need a very modern, sophisticated working 
method which | will try to explain to you. 


(Fig. 8) This method should take society as its 
starting point. This slide has been colored green 
by us for two reasons. Green is the color of hope, 
and secondly we hope that society will stay 
green. 


Fig. 7 (Fig. 9) In this society we should see man as the 
center of all our action. 


Optimal quality 


(Fig. 10)In connection with this definition of 
quality, we have to reckon with man's needs 
and financial capacity. 


(Fig. 11)And these are opposed, as | explained 
already, with the properties and the costs (of use) 
of a certain dwelling. This should be done in 
such a way that we get optimum quality. 


(Fig. 12)We should use two very important tools 
to achieve our aim: rationalization and standar- 
dization. We think that such matters as pre- 
fabrication are rather unessential for rationali- 
zation, although they can be the best solution 

in a certain situation. Rationalization is 
basically on the one hand the improvement of 
our use of tools and equipment, and on the 

other hand the promotion of the continuity of 
our actions. Especially in striving for con- 
tinuity, standardization is one of our basic tools. 


| would like to say two things about standardiza- 
tion. First of all, you know, perhaps, the 
definition that Mr. Ford gave in 1909. He said 
the consumer can have any color car as long as 
it is black. This is a rather extreme approach. 
But at least we have to admit that Mr. Ford must 
have been the first man in this country to have 
said "black is beautiful." (Laughter and 

cb, c,<b, cob applause. ) 





Secondly, although we are afraid of standardiza- 
tion, the situation today is that we have 
monotony without standardization. What we 
should achieve is a standardization without 
monotony . 


We have started in our house-building industry 
with the kind of extreme standardization Mr. 
Ford was pointing at, but we are arriving nowa- 
days at a kind of a standardization which is more 
comparable to what the modern car industry is 
doing. That is, we started in 1955 by producing 
one type; nowadays we are starting to produce a 
"family of types." 


(Fig. 13)To illustrate what rationalization and 
standardization can do for us as tools, this graph 
illustrates the serial size and the number of man 
hours per dwelling as utilized at the building site. 


| must remark that these graphs are based on so- 
called traditional construction; also that they 
are based on somewhat smaller dwellings than we 
build nowadays. 


If we produce the same type of dwelling (and this 
was at the time that we were producing one type 
in one series), but give no specific attention to 
the efficiency requirements to be fulfilled (from 
the point of view of extension plan, design of 
the dwelling, and organization of the execution), 
then the first dwelling costs about 2,600 man 
hours. This drops down to about |, 200 man hours 
for the two hundred and fortieth dwelling. 


You see that the average over 240 dwellings is 
just under 1,400 man hours per dwelling, or 
about half the number of man hours we used for 
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the first dwelling. However, if we give opti- 
mal attention to the efficiency requirements to 
be fulfilled, we find that we need only about 
1,100 man hours for the first dwelling and that 
this drops to about 600, with an average of 660 
man hours. 


Thus, one could say that inefficient repetitive 
production over a sufficiently large series cuts 
the number of man hours in half, and that effi- 
cient repetitive production cuts this in half 
again. These man hours might seem surprisingly 
low, but | have to add the following to this: 

in my country the only building method which 
really can compete with traditional construction 
is "cast-in-situ concrete." At present this 
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method, if well organized, results in no more 
than 500 man hours on site for a dwelling of 
100 square meters. 


(Fig. 14)In addition to rationalization and stan- 
dardization we need teamwork. We do not con- 
sider a team of five architects to be teamwork; 
that is about the same as five housewives in one 
kitchen; it doesn't work. Teamwork means that 
all partners in the process, the client, the 
planner, the architect, the contractor, specia- 
lists, and last but not least, the user work 
together in one team during preparation and 
execution of the project. 


(Fig. 15)The first step is to carefully subdivide 
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the decisions we have to take throughout the 
process into six consecutive stages. One is 
setting the objectives, for instance, what type 
of dwelling for what type of family at which 
location, at what cost, which size, et cetera. 


These objectives are formulated in commercial 
or market-oriented terms. On this basis we 
work out a program of requirements which is 
phrased in functional or user-oriented terms. 


Other decisions concern the design, the produc- 
tion, the distribution, and the service stages. 


Why do we put so much emphasis on decisions? 
Mr. Thant has said it very well; perhaps the 
biggest revolution we have undergone is having 
thought that our resources determine our deci- 
sions--to come to the conclusion that our 
decisions determine our resources. What we 
should do, then, is have an optimum process of 
decision-making. 


(Fig. 16)With this approach, certain stages of 
decisions are so important that we should first 
test out their validity before proceeding to the 
next stage. For instance, if we have our 
design, we should translate the design into a 
functional, full-scale model; test that out, and 
feed back the experience to the design, and in 
extreme cases even to the program. 


Only after having tested out the design with a 
functional model can we go on. The same is 
true about production. Before we can come to 
actual mass production, we first have to make 
an experimental series to test out our tooling, 
to test out the training of the laborers, and to 
test out our overall organization. This again 
gives a feedback to the actual production 
process. 
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(Fig. 17) A third stage for testing comes after 
we have produced an experimental series which 
is into actual materials. We can use that series 
for experimental occupation, the results of 
which are fed back to our distribution process. 
This is very important because in the distribution 
process we realize the actual contact between 
the dwelling and the family. Secondly, during 
the distribution stage we should instruct people 
as to how they can use the house in a functional 
and a technical sense. Experimental occupation 
can also form a feed forward to our service stage. 
Although our decision and our action processes 
are extremely important, deciding and acting 
are not enough. We also have to think; we have 
to do research. With regard to research or 
thinking, we should keep in mind that the human 
brain is the cheapest building material in the 
world. 


We should have more intellectual investment in 
house-building and building in general, so as to 
achieve better and cheaper results. Certain 
sectors of research are of specific importance: 
market and needs research which has to form an 
input for the objective; research to sustain pro- 
gram, design and production; research into ra- 
tional production, including quality control; 
and research into the quality of the dwelling 
after its realization and into the quality of its 
occupation. 





(Fig. 18) All this research forms an input into 
our decision process. Our experiments, our 
models form a kind of translation between the 
action ard thinking processes. 
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play a role within the team and its decisions, 
but also in the experiments and even in the 
research. 


This method as a whole we can call the develop- 
ment cycle method, because when we have ful- 
filled one cycle, we should go on for the next 
cycle. If we have done it the right way, we 
have learned so much about the first cycle that 
the second cycle can be started at a higher 
quality level. 
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The method in its totality has not yet been 
completely applied by us. There have been two 
rather extensive applications in the Netherlands 
in which most of the elements were applied and 
there have been a couple of applications in so- 
called developing countires. This higher intel- 
lectual investment leads to the following: to 
express it in quantities, if we are willing to 
increase one percent in intellect, we can save 
10 percent in costs and can raise the quality - 
level by 10 percent. experi: 
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This one percent seems very low as compared to ral Production (quality . 
the car industry, not to talk about the cosmetic 
industry, but one percent in research and 
development costs is very high for the present 
building industry. 





In my country it is not much higher than 0.1 or 
0.2 percent. | don't think it is much higher in 
the United States. So, we have at least to 
multiply our research activities by a factor of 
five to 10, not Ivory Tower research, but 
research which is very much oriented toward the 
decision-making process. 


(Fig. 20)A method as such is not sufficient to 
solve the problem. You, as we do, also need 
an Institute. We have to recognize that in most 
countries in the world the building industry is Fig. 20 
very fragmented. There are many partners; they 
are uncoordinated and uncooperative. Some kind 
of a center is needed which brings people 
together not on an incidental basis, as is done 
here, although this is very valuable--but which 
forms a more institutionalized platform for all 
participants in the building industry. 


It can only form an institutionalized platform in 
a successful way if it is independent from the 
different partners in the building industry; inde- 
pendent from government, from planners, from 
architects, from contractors, from manufacturers 
of building materials, et cetera. If it is linked 
to one of the partners, it tends to defend 
certain interests, and cannot perform an objec- 
tive central function among all partners. 


Our Institute, Bouwcentrum Rotterdam, has 
existed nearly thirty years now. It was opened 
as a more or less traditional building display 
center with a small information service con- 
nected to it. 
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(Fig. 21)Gradually we have grown. Our second 
building was opened in 1955. Our third 
building was opened in 1965, and our last 
building in 1970. 


(Fig. 22)We could say in somewhat simplified 
terms that our aim is to promote more and 

better building. To "promote," since we have 
no legal power; we cannot tell anyone that he 
should do this or not do that. We can only go 
to people and try to convince them. "More 
building" may be clear and | hope that, "better 
building" is also clear after | have given our 
definition of quality. 


Fig. 22 


80 


(Fig. 23)Our first building is not a display 
building anymore, but to a certain extent, a 
gigantic workshop. 


(Fig. 24) One such workshop is called Urbano- 
scope. With closed circuit equipment you can 
move a needle with a lens at different speeds 
through a model of a neighborhood or of a part 
of a city. This is projected on a TV screen and 
can be videotaped. It gives the sensation of 
actually going through the environment you 
are trying to develop. 


You can make changes in your environment, run 





it through this Urbanoscope again, videotape it 
again, and compare the differences. The total 
equipment does not cost more than $25,000 
which | think is a rather small investment if you 
really want to investigate environmental ques- 
tions of important extension plans. 


(Fig. 25) Another function we have in this building 


is conducting our international course on housing, 
planning, and building. We have given this 
course since 1958, and have had participants 
from about 60 different countries in the world, 
including the United States. 


This course has been set up on the idea of devel- 
opment cooperation. | would like to tell you 
our philosophy on this, because | think it also 
applies to this Conference. 


First of all, and in this | strongly underline what 
Mr. Robbie has said; we think that the problems 
of housing, building, and planning in any 
country can, in the long run, only be solved 
through local brains, local materials, and local 
labor. 


Secondly, we feel that each country can learn 
something from another country. Poor countries 
can learn from rich countries, but rich countries 
can also learn from poor countries. 


| sometimes have the feeling from my own ex- 
perience with developing countries that we can 
learn more from the poor countries than they 
can learn from us, because we in the rich 
countries live very much in an extrapolation 
society. Our dwellings today are a hundred 
square meters and tomorrow they are a hundred 
and ten, but we do not basically change our 
concepts of housing and dwelling. We talk 
about houses and we forget about housing. We 
talk about trains and we forget about trans- 
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portation. We talk about telephones and we 
forget about communication. The problems in 
poorer countries, however, are so staggering 
that they are forced to think more about the 
basic issues behind. 


Finally, development cooperation can only be 
really successful if each participant is convinced 


that he is the one who needs to change the most. 


Thank you. (Applause. ) 
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QUESTION: How is your Institute financed? 


MR. VAN ETTINGER: Our Institute is a private, 
nonprofit foundation which has no subsidies. 
Basically this means that we are an industry of 
knowledge, which we have fo sell to survive; but 
our income comes in different ways. 


For instance, in the terms of research, most of 
our research is sponsored by the government=-not 
in terms of subsidies, but the government acts as 
a client who contracts research to us. 


If we talk about consulting, we have the normal 
situation of consulting fees. Concerning training, 
we have tuition fees. For exhibitions, we rent 
out space. We sell publications. So, we have 
many different ways of getting out income, all 
more or less contract basis. Although we are 

a nonprofit organization, we have to make 
profit every year, for two reasons: any kind of 
enterprise, whether it is a limited company or 

a foundation, needs certain financial reserves to 
survive bad times. Even more important, we 
have to make profit this year in order to be able 
to finance next year's activities for which we 
cannot yet find a client who is willing to pay. 


QUESTION: Is there any basic difference in 
community organizations control in Holland and, 
say, what exists in North America? 


You stress the involvement of people. | wasn't 
quite sure who those people would be. Does this 
suggest there is a greater contribution from the 
users themselves in Holland than there is in this 
country? 





MR. VAN ETTINGER: Well, if | am honest, | 
have to say the scheme | have shown to you is 
theoretical, one for which we should aim. 
Practice is, of course, a little different. 


| think there is a difference in participation 
between the United States and the Netherlands, 
but of a marginal nature. One of the main 
reasons we have increasing participation is a 
very down-to-earth one. We have been able 
now to solve, at least in certain parts of the 
country, the quantity side of the problem. As 
soon as that is done, if you are not very careful, 
contractors or developers may produce houses 
which do not sell like hotcakes anymore. At 
that point you get interested in what the consu- 
mer needs are; this is a rather cynical approach. 


On the other hand, our society is very much 
changing, as your society is as well, especially 

in the areas to be renovated. In the downtown 
areas we get a very well organized participation-- 
you could even say pressure groups--of those who 
live in these areas who resent the idea that they 
are just displaced by skyscrapers, and who want 

to force the government locally and centrally to 
renovate these areas so that they can stay there 

at prices they can pay. 


So, especially in the areas where people already 
live, the participation of people is very much 
increased. It is also increasing in the sense of 
protecting our environment. People are not 
allowed to cut down a tree anymore. There will 
be picketers around it to prevent the cutting down 
of trees. You will have to change your design so 
as to preserve the existing trees. However, in 
general, | would say it will take another five to 
ten years to really be able to talk about a truly 
systematic user participation. 
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IMPLEMENTATION OF A BUILDING SYSTEM 


NEAL B. MITCHELL, Jr. 
U.S.A. 


About two weeks ago | was in the Royal Academy 
in Stockholm, and | was surprised because the en- 
tire student body showed up so they could walk 
out in protest against America. So if you walk 
out, | am not really quite sure whether it is 
against an American or whether it is because of 
this cocktail hour. [Laughter]. 


| propose to go back and take a building case 

and perhaps show you some of the trials and some 
of the problems associated with bringing it to real- 
ity, and perhaps give you some idea of some of 
the problems that you will face, some of the newer 
ideas that are being proposed. | think it is fairly 
safe to say that you can start off with the single 
assumption that if you are going to innovate some- 
thing new in a technological sense, and attempt 
to see it realized within a very short period of 
time, you are ridiculous. 


| think it was Bucky Fuller who said it takes 25 
years for an invention to go from an idea to a 
reality. Let me point out that if you are working 
with the United States Government, multiply that 
by 10. [Laughter]. 


In looking at the problems of systems building, we 
broke it into a very simple matrix of setting up the 
three different types of systems that we could go 
through, either a frame or a panel or a box system. 
| think you had a very excellent presentation at 
lunchtime in terms of the French approach to a 
panelized industry. 


We started out in looking at the technology and 
concluded that the dollars associated with a box 
system made that an inefficient way to proceed. 
That is, there are other people doing this and 
doing it well. We concluded that the concrete 
box was most prevalent in the Soviet Union where 
there was large capital and rather a gratuitous 
government, if you will. 


As well looked around there seemed also to be 
ample technology in terms of panel work. The 
panel system made infinite sense when you could 
get an agrement system or a government with the 
attitudes that the French proposed. 


So we took a look at the idea of the frame in 
terms of what ways we could go; and then we 
took a look at the various materials that are pro- 
duced. Into that matrix you could introduce a 
wood material. If you take a look at our Opera- 
tion Breakthrough, for instance, you will find 
that wood frames, panels and boxes were the 
most favored, probably because they are closer 
to traditional forms of construction. So, finally, 


we concluded that it would be interesting to ex- 
plore some of the possibilities of the frame. 


Now, the frame, in terms of steel or concrete 
and in terms of costs: we started looking at con- 
crete. At the same time a lot of data came from 
some studies that were done of looking at the way 
people built, at least on a very small scale. 

Our idea was to move away from the high-rise, 
more glamorous heavy construction into a more 
typical low-rise, repetitive building system. The 
initial criteria that we were looking for was flexi- 
bility in terms of architectural planning, and that 
can be both an initial flexibility and an in-use 
flexibility. 


We took a look at fire resistance, and things like 
acoustical properties, finish variations, and main- 
tenance and changeability. 


All of these lead to a technology and | propose to 
show you the technology first. Recently | got a 
letter from a very good friend who said, "Well, | 
really don't think the solution of housing is in the 
nuts and bolts, it is in the human factors." | 
thought that perhaps today it would be much more 
intelligent to begin with the nuts and bolts, and 
then show you how that can be modified to meet 
some of the human criteria, and how when you 
begin to modify that, you begin to raise the major 
problems associated with this type of building. 


Our program was to work with a column-beam 
system, a simple frame. The key to the frame was 
to have a nonbearing wall system. The function 
of the wall system was to provide lateral stiffness, 
but not vertical stiffness. In other words, it was 
to be an environmental membrane, if you will, 
merely to keep out the climate. 


One of the key criteria was that we be able to dis- 
engage the wall and change it over time, because 
we felt that one of the advantages of a good sys- 
tems building in the future means that you can 
change the finish almost like you could change a 
sports jacket from day to day; the idea being that 
we could unbolt the old wall and bolt in a new 
wall system. 


Next, that led to the assumption that all of the 
bits and pieces of the building ought to be shipped 
and delivered in a series of small, elemental parts, 
so that the elemental parts could be assembled on 
site. 


Now again the philosophy was to move in two 
ways. One was to say that not only would you 
industrialize the in-plant facilities, but you 
could industrialize the on-site facilities in a way 
that the on-site became merely an assembly rather 
than a construction process. 


A second key to the flexibility meant that we 
could go multi-story, which required the capacity 
of a joining system that would permit us to go up. 


Eventually this thing would up with a possibility 
for expansion in X, Y, and Z directions. In 
other words, you could add multiple bays, you 
could add multiple stories and the thing could 
grow in three dimensions. Obviously the key to 
the system is that it can grow in each direction, 


and that the component parts are fundamental. 

In other words, the column of the first floor is the 
same as the column on the fourth floor. If there 
were more time, we could go through the neat 
little interaction diagrams of column behavior to 
show you that one story requires a certain amount 
of steel, and four stories require a cetrain amount 
of steel, and where both of these fall on the fail- 
ure curve. 


The key again was that you had four competitive 
elements that could be manufactured. You will 
note that | am primarily talking about a building 
system, a manufacturing system. 


We next added to that the idea that we could 
vertically structure our mechanical services, so 
that there was a hole provided in the building 
in one vertical chase-- a relatively standard de- 
sign. In addition to that space would be avail- 
able for electrical conduit. 


If your dimensions were fixed, the walls could be 
pre-manufactured, shipped to the site and snapped 
into place. Perhaps most importantly to closing an 
open system was the development of a precast con- 
crete exterior wall that was nonstructural, for 
instance a half-inch concrete wall with metal 
studs behind it. Such a wall is finished off the 
way a traditional gypsum wall is finished. Inter- 
estingly enough it is lighter than the conventional 
two-hour, fire-rated gypsum for exterior wall; 
also cheaper. 


This particular wall is one of the various parts of 
a technology system: columns, beams, and then 

a mechanical package and an enclosure package. 
Note that the enclosure package was flexible 
enough so that it could be considered an open sys- 
tem. The mechanical package built around a 
chase was flexible enought so that it, too, could 
be considered an open system. 


Basically, our concept involved nothing more than 
a series of building blocks. Like everything else 
the assumption was made that the way the build- 
ing blocks were used would determine how success- 
ful the total package would be. 


We went one step further; we went to the point 
of designing the connection. Let me give you a 
better understanding of the connection. We used 
mining bolts with nuts at the end. We locked in 
place the top and bottom plate of the column; 
this fixed in a dead accurate position our top and 
bottom, or our control points. 


So, you see, we went from the design stage or the 
diagram stage into the construction stage. The 
erection of the system in nothing more than a col- 
umn with a steel crotch at the top. A beam with 
a notch in it goes together must the same was 
Lincoln logs go together. 


The problem that comes up with this is that obvious- 
ly it involves a large number of pieces. The choice 
was made to produce a large number of pieces for 
flexibility. | think that Norm Rutgers of Lenox 
Industries drew a very interesting little thing called 
a "flexibility wheel". He started to point out 

how you could get maximum flexibility in the 
structure and zero flexibility in the electrical: 
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you wound up with a building that had pretty 
close to zero flexibility. | think one of the things 
we were looking for is how could we increase the 
flexibility of the building itself and what was the 
penalty we paid? 


And the penalty was obviously a large number of 
pieces. 


Structured together the beam sits of the column-- 
or the crotch of the column takes the notch of the 
beam which locks it into position. The critical 
point is that when you add these second story col- 
umns onto the first story columns, you bolt the 
outside of the beam, and squeeze the top to the 
bottom. You can illustrate this very simply by 
merely taking a pencil and putting it on the edge 
of a table; and you push very, very hard on that 
pencil. You will find that after a point the pen- 
cil and the table will act together; in other words, 
it will act as a rigit frame; and basically this is 
what happens under such a configuration. 


To go one step further, when you put the tie beam 
into this, or the two frames are connected by tie 
beams, you have a small pocket underneath which 
is filled with concrete. You wind up with a fully 
fire-protected structure. This is about a 4-3/4" 
by 6" column with the capacity of four stories, 
and a 7~inch concrete beam. 


The system is open enough so it is essentially a 
three-dimensional grid. You can add stories on 
to it. It is sufficiently rigid so that with three 
stories in the air, it is determinant enough so that 
you can stand on it and you won't fall over. 
When you bolt it together, it becomes a rigid 
frame capable of taking horizontal loads. 


The transfer of that technology said another thing, 
that, in addition to solving the problem, we could 
end the top of a column with a plate, so that at 

a later date we could come in, undo the four 
bolts, lift the plate off, and add a new story or 
anew column. The idea was to build a system 
that had the capacity to grow, and what we were 
really working on was the free enterprise system-- 
or the greed associated with what everybody makes 
on land, and the fact that, as land values increas- 
ed, people began to change the use of land-- and 
our feeling was that if we could build a structural 
system that could accomodate change of the walls 
and the functions, and had the growability up to 
four floors, we could optimize the land use over 

a longer period of time. This in itself would 

make good sense to investors. 


The problem is that nobody had done anything like 
this before. So the questioncomes up, it may be 

a good idea, but how do you really get it realized? 
In other words, how do you get it out of the labora- 
tory ? 


Put together, the system is nothing more that a 
series of toothpicks and cards. What's exciting, 
at least the way | look at it, is that as the archi- 
tect, one can begin to treat those slabs as either 
solid and hollow; or one can begin to look at 
building as a system by which, for example, you 
can make two-story spaces, which can become 
three-story spaces. In other words, the frame is 
sufficiently rigid that one can begin to do a vari- 
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ety of rather interesting things with vertical as 
well as horizontal space-- two things that we con- 
sidered critical in terms of providing architectural 
flexibility, while at the same time developing a 
hardware system. 


The hardware system is a neat thing, and we can 

talk perhaps for the next hour, if you want, on a 
hardware system. Perhaps more important is how 

does this begin to be used and why does one, why 
should one, justify that degree of flexibility? 


| took a particular picture once-- | could have 
taken it on any number of continents; this one 
happened to be from South America, but | can 
show the same thing in Africa and Asia. You see 
television sets and refrigerators and tarpaper shacks. 
The thing that has always fascinated me in this is 
that everybody has been able to market their pro- 
duct except the architect. The architect keeps 
sitting back and saying, "If they will only pull 
the market together, and if the government will 
only get more involved and if somebody else will 
only do the work, you see, we think we can solve 
the problem." 


We decided that if in fact there was a capability 
to buy a refrigerator and a television set, there 
ought to be the capability of buying chunks of 
space that did not cost $20,000; in other words 
could you begin to reduce the cost of the incre- 
ment of space? 


As we looked around at developing countries we 
found one very significant thing. In the country 
we are dealing with-- the U.S.A.-- cities are 
rotting and nobody is doing very much; but the 
so-called developing countries are in fact devel- 
oping. They are expanding space and they are 
upgrading its quality. It is intriguing that coun- 
tries with very few laws are in fact involving 
their citizens in making an investment, whereas 
we are stopping them. 


The other thing that becomes terribly obvious when 
you look at housing other than housing that archi- 
tects build, is that whenever people build, there 

is always the reinforcing rod protruding-- there is 
always the provision for expansion. It's almost 

like when an architect builds a building, he does 
not agree that such a thing as sex exists. You know, 
if you have got three kids, by God you keep them 
once you get an apartment. 


| think it is the Parker-Morris Report from England 
that said that the answer to housing would be peo- 
ple designing spaces that could change with peo- 
ple's needs. 


So we concluded that one of the pretty key things 
that we were dealing with was a componentized 
system which could be added on to and had the 
capability of growing as the family grew. 


We also discovered while looking at the way other 
people were doing things, that the traditional, 
industrialized house usiny the concrete block, pro- 
duced a rather sterile facade. Still it was a re- 
quirement by people to have some kind of individ- 
uvality in the house. 


So, the question was, "What could you put into a 


house, what could you leave sufficiently flexible 
so that you could industrialize as much as possible 
and still have the opportunity for some form of 
human expression, something more that a Pruit lgo, 
which is a broken window?" 


The architects! traditional answer has always been-- 
and that's where the architects of Venezuela got 
together and convince the Dictator-- that they 
could solve his problem if he would only give them 
enough money. The Dictator wiped out all the 
slums and built multi-story buildings which are ex- 
quisite. In the Le Corbusier idea they put little 
people in the drawers and slid them in. It seemed 
obvious to us, therefore, that there had to be suf- 
ficient flexibility, and an approach to land use 
such that perhaps at least for poorer families, 

you respected the fact that when you put too 

many of them together, you begin to break down 
social order. 


We found, for instance, in doing some very 
simple social studies that when you began to put 
four to five people onto a corridor, people would 
wash the corridor; but if you put eight to ten 
people onto the same corridor, you could rape a 
woman in the corridor and nobody would come 
out. 


We further found, and this is something that | 
took from John Turner's studies of Barios in Peru, 
but which relates to what is going on in the 
United States-- people's first requirement is loca- 
tion in terms of a priority; their second require- 
ment is home ownership; and their third is a mod- 
ern house. What is interesting is that people liv- 
ing in the public housing are now beginning to 
demand a say in how the houses are run. And the 
intriguing thing is that the major problem of the 
riots in Detroit were people taking television sets 
and things to make their houses modern. And it 
occurred predominantly in an area where there 
was home ownership. 


So it begins to say that when one solves the hous~ 
ing problem, one must solve it in a dynamic rather 
than a static way; and that the technology although 
not important must be considered in a changeable 
pattern, because the requirements will change. 
There is a tremendous puch now to determine user 
needs, and the question is, user needs at what 
point? Believe me, if we design user needs in 
terms of what a black family wants right now, it's 
damn little, but what it wants five years from now 
may be a heck of a lot different. 


So our feeling was that as we began to look at the 
problem of housing, that there was a need for a 
major re-thinking in the way the technology and 
the so-called software interfaced. 


Now, I'll give you another example, one | took 
the liberty of using at FHA; and | was told | 

would never be allowed to speak there again. Be- 
cause | proposed a very simple thing. A man 
built one "cell" originally on a piece of land. 
When he got a little more money he added two 
cells on and opened up a store. Now, how many 
of you have designed a government project where 
they permitted you to put a store on to a man's 
house ? 


The first thing they tell you is, "Well, if we are 
going to finance it, he is going to live the way 
we do." Of course the store paid off rather hand- 
somely. The fun of this at FHA was that the second 
story was added on at a later date. It became a 
short-term hotel with one of the young ladies 
working in one of the rooms there. [Laughter]. 

If you look at any ghetto area, any poor area any- 
where in the world, you sill find people using a 
secondary industry as a means for survival. Yet 
we effectively cut this off in most things we do. 


We felt that it was about time that the govern- 
ment stopped controlling the way people thought, 
and in fact provide dollars for space. What we 
really need is to provide enough money for people 
to have a space in which they can do a number of 
things, all of which will change over time. 


But that space should be flexible and we should 
finance that space. 


Well, having done that we took a long look at 
the way our designs were progressing. The idea 
of building on a lot so that we could work over 

an existing urban infrastructure and increase the 
density by about 30% without changing the water, 
sewer, or electricity, we figured represented a 
rather significant savings in terms of what's already 
in the ground. Yet when we put a high-rise, 
multi-story building in, it can effectively change 
the water, sewer and electricity requirements in 

a particular area. Our idea was to use what was 
there. 


So the question was, "How did you begin to build 
a building system or a design?" And if you will 
notice, | moved directly away from the system 

per se into how you use the system because no sys- 
tem in itself is the answer; it's how you use it. 


We started studying things like front steps and we 
found out that poor people needed front steps. 
Yet one cat told us that only the poor sat out 
front-- he had a hibachi out back. 


It is kind of fun because when we finished build- 
ing one project, the woman who lived behind 
marched through the house and said, "Who's the 
damn fool that designed that house?" The mayor 
at the town meeting stuck his finger at me and 
said, "Everybody knows that poor people can't af- 
ford balconies." | pointed out that one of the 
things that was intriguing about this was that the 
kids would play of the lower balcony, while she 
could sit up on the upper balcony and drink coffee. 
| thought it was terribly important, | said, for her 
to sit down and drink coffee and hold an intelli- 
gent conversation; because everytime | saw her-- 
she had eight kids-- the kids were climbing all 
over her. Then she walked out and she touched 
the first balcony, and when she got to the second 
balcony she touched it, and she sat down, she 
leaned over; and she came marching down and she 
came in and she gave me a big kiss and she said, 
"It's about time somebody thought about me!" 
[Laughter]. 


Well, we lucked out, naturally, and we had a 

good, quick answer. But the point that | make is 
that a lot of things people need we haven't begun 
to identify. It doesn't matter how many new sys- 


tems we come up with-- if we don't identify 
those needs, we solve no problems. 


We found, for instance, that black women needed 
large kitchen=dining rooms; yet, the first house 
that we had to design which some black families 
were moving into, we found out that the neighbor- 
hood representation was basically Italian. Italian 
requirements were that we put a partition between 
the living room and the dining room because 
Mamma ran the kitchen and Papa ran the dining 
room. 


Again you start looking at things and you say, 
"Well, how do you begin to build in flexibility 
to meet these kinds of needs?” 


What about storage? Storage is expensive when 
you start building buildings. So in a Detroit pro- 
ject the idea was to build closets large enough 
that they could have storage in the back and 
clothes hanging in the front; and then label these 
closets so that FHA would not stop you from build- 
ing the buildings. But the humorous thing is that 
when the contractor built the buildings he put the 
hanging poles in the wrong place. Everybody has 
problems like this. 


We decided one of the things we had to do is to 
start positioning the environment. Therefore, we 
designed an environmental system that had the 
capability of a knockout panel on one side for 
electrostatic precipitation, a knockout panel on 
the other side for humidification, and two quick 
hand=couplings for airconditioning. 


It was kind of great because we were taking some 
people through the Detroit project, and when one 
guy got all through looking at the house, he pro- 
ceeded to pick up the vice~president of a well- 
known U.S. corporation which | can't mention, 


and proceeded to walk him through. When he came 


to the heating unit, he opened the door and said, 
"Look at that, that's our heating unit." The V.P. 
said, "So what?" and the guy said, "You know, 
they designed the heating unit the same way | 
bought my Caddy. With my Caddy | can put in a 
rear speaker with power antenna later; and here he 
says | can change this heating unit to have one just 
like yours if | put the money into it." 


It seems to me that these are the kinds of choices 
which should be open to poor families. But as we 
began to study what poor families needed, we 
found that the traditional techniques of question- 
naires and so-called sophisticated observations pro- 


vided us with the wrong answers. Thus we develop- 


ed a gaming technique which permitted people to 
participate in structuring the trade-offs they would 
make in terms of their environments. 


We gave the people doll house furniture-- and it's 
kind of great, the women always started with the 
kitchen and the men always started with the bed- 
room. [Laughter]. They started working on what 
kinds of rooms; how big were the rooms; what did 
they need; how would they begin to organize 
their room; where would their bed go? 


We found out that we could get people to focus 
on the thing rather than on us. As a result the 
information that we started to generate was a 


much richer, although unstructured, form of 
information than the traditional questionnaire. 
What we began to get back was some understand- 
ing as to the types of things that people were 
willing to trade up or down for. 


One meeting like this was held in front of an FHA 
gentleman. We put in a frame so that we could 
begin to structure the walls, and one guy came 

in and lifted all the walls out and put his bed in 
one corner. | said, "What are you doing?" He 
said, "Well, in my house | want a big bar and 

I'm going to put my bed over here in the corner." 
The FHA guy standing next to me said, "Get rid 
of him, we don't want him." [Laughter]. 


It says something, doesn't it? 


In the model was a little wooden bed with a mat- 
tress on it. The next guy came in and he took 
the mattress off the bed and said, "I like to sleep 
with the mattress on the floor." Again the FHA 
guy looked at me and said, "Get rid of him, we 
don't want hippies." [Laughter]. 


It begins to say that we are again beginning to 
structure who gets the housing rather than what 
do we give them? It points out a very important 
fact that housing is a very effective political 
instrument for controlling people and that poli- 
ticians are using it that way very, very effective- 
ly. As we begin to face the primary users of the 
buildings that we are building, the requirements 
for the buildings begin to change drastically. As 
they change you bring on yourself the wrath of 
hell from the people that control the primary 
distribution of the dollars, because you are com- 
ing up with the answers that they don't want to 
hear. 


In the second phase we started working at another 
scale. We were trying to find out what were the 
things that we could vary to begin to have an in- 
dustrialized system and still have the flexibility 

in grouping that would permit us to have a reason- 
able environment. | brought one woman in to play 
this game. She walked up and came through the 
door and she said, Okay, Fatty, what do you 
want me to do?" [Laughter]. 


| pointed out that each block was a house, and 
that | wanted her ideal house. So she walked 
over, pointed to one down in the middle with 
green grass all around it and a little picket 
fence, just like life, and she got up, put on her 
coat, and she said, "Okay, Fatty, take me home. 
You've got it." [Laughter]. 


It's amazing. As she was going out | looked at 
her and said, "By the way, Doris, tell the two 
people living with you that they've got to move 
out." She stopped dead. She said, "Why?" 

| said, "We are going to take the house down 
that's there and we are going to build that one 
house with the little picket fence, just as you 
want it." And she said, "I ain't moving nobody 
out." "But," | said, "you already did." She 
said, "But, you know, I'm just like everybody 
else, if | move them out. They stay." | said, 
"If they stay, you'll have less than what you want 
and you'll be bitching for the next ten years. 
They go." She put the two blocks on and she 
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looked at me and said, "I'm sorry, let's talk." 


Four hours later she started talking about how 

you varied the porch to control the land; and if 
you had a passageway, where you had to put 
lights so that people would control them; where 
you had to put balconies; where you had to put 
parking lots where people could park their cars 
so that the engines wouldn't be stolen. We began 
to find out that there was a whole secondary cul- 
ture that we hadn't even begun to understand. 
We really don't know what it is to live with eight 
kids, no husband, on welfare. 


Until we do understand, it's pretty hard to design 
a unit. 


The key to any industrialized system is to begin to 
put it together in the larger fabric of the commun- 


ity. 


We carried the game all the way through and we 
began to have some ideas as to how to go about 
designing units, not specifically the hardware 

that we had developed, but in some respects a 
justification of some of the hardware. We did an 
economic study and we found out, for instance, 
that most of the repair and maintenance was on 
walls and mechanical systems. It began to suggest 
investments in structure on a cost-benefit basis. 

If only we could get the government to talk cost- 
benefit-- | had a huge argument with one assistant 
secretary and | politely told him, "Damn it all, a 
horse is still cheaper than a 747, but when you 
want to go to London, a horse is a damn bad 
choice." [Laughter]. It's about time that we 
started looking at housing in this same context; 
not the initial cost, but in terms of long-term 
costs. 


We started to look at component obsolescence. 
Could we begin to define what parts of the house 
wear out at what rates? Could we begin to deter- 
mine when these rates indicated an overall dete- 
rioration of the unit? All of these emanate from 
the fact that if you have a system that you can 
bolt together, if you can unbolt the parts that 
wear out, you have a potential of prolonging 

its effective life. 


If we drove an automobile and had to throw it 
away when the tires wore out, we would say it 
was a stupid design. But have you ever tried to 
take a window out of a house; have you ever 
tried to take anything out of a house for replace- 
ment? 


We studied depreciation rates. That's where you 
always run into problems because you then start 
talking with the bankers and they really don't 
want to shut off a good thing. They are the only 
ones who guarantee their interest rates, guarantee 
that they don't lose. Just try to come in with a 
new idea and get financed; try to come in with 
anything other than the standard that Grandpa 
did, and you are dead. 


It's like the fellow who was giving a lecture in 
an old Scottish university. About three-quarters 
of the way through the talk he looked down at 
the fellow in front and said, "How come you are 
not taking notes?" The fellow looked up and 
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said, "I needn't, sir, | have my father's." 
[Laughter]. Concerning those things related to 
the financing of housing, they are Great Grand- 
father's notes. Father's notes are an innovation. 
[Laughter]. 


We were audacious enough to propose multi-phase 
financing. The gentleman in FHA that | proposed 
this to lost his job something like three months 
afterwards-- and | rather expect why. But again 
it is kind of interesting. We tried to build in up- 
state Vermont and we found that there was plenty 
of wood. We recommended wood-burning stoves. 
But don't ever try to do this, because our govern- 
ment says that if you build housing for people they 
have to have standard American housing. You see, 
the wood-burning stove is only for the poor. So, 
although people were almost outside in tents, you 
couldn't give them a decent house with a wood- 
burning stove because that was below the standard. 
Yet they couldn't afford gas. They could go out 
in the fields and pick up wood. Something tells 
me that's pretty stupid. 


It is about time that we started looking at the 
houses as a series of parts that get financed in a 
different way. That begins to suggest alternatives. 


We thought we were kind of bright, and we attempt- 


ed to initiate some new technology because the 
government at the time we were talking to them, 
thought that the biggest answer to all problems 
was hardware. So we developed a knee joint 
which we then put through a large number of tests. 


We started using a lightweight concrete column 
which we put through a large number of tests. We 
went through a rather extensive testing program 
on the beams and slabs. We presented out re- 
sults to some people who ought to know and they 
reviewed it and shook their heads and said, 
"Well, the man's a killer. These things are 
bound to fall down." It finally went to Washing- 
ton and there was a senator involved. In one of 
the meetings one.of the fellows stood up and he 
pointed out that he was a university professor and 
came from a foreign country and that he was head 
of the precast industry in that country. All the 
time that he had been head of that precast indus- 
try he had never seen a framing system or a joint 
anything like this before, and he thought it was 
kind of crazy. One assistant secretary said, 
"Thank God, Mr. Senator, at least we are finan- 
cing something different." But the net result 

was that when the final committee reviewed it, 
they said it might stand up and it might fall down, 
but it was worth a full-scale test. 


The thing was built at the Bureau of Standards and 
was supposed to carry 40 pounds in a bathroom-- 
40 pounds is the standard load that we design a 
house for. Forty pounds in a bathroom is four 
people in a tub, three people sitting on the pot, 
five people washing their hands, and six people 
waiting for an opening somewhere. [Laughter]. 


We indicated that we did not think that this was 
the way people really lived, and that maybe it 
was time to re-think the loads. We were politely 
told that the standards of loading date from some 
reports between 1900 and 1915 and that the health 
reports governing our housing date from a Public 
Health Service report in 1921, and that the stan- 


dards for public housing in the United States were 
set by the Congress of the United States, which 
says that housing should be good enough so that 
you can't call it a slum, but bad enough so that 
people won't want to stay there. 


That doesn't give you much room for very much. 
But anyway we built this. | was called up the 
morning the thing was to be tested. They were 
going to put a hundred pounds on it and they told 
me that if it stood up, they had to find an excuse 
for the building inspector; and if it failed, they 
would prosecute me for malpractice. | right away 
decided that the penalty for innovation was too 
severe-— | don't recommend it to anybody. They 
put a hundred-pound load on this which was the 
ultimate working load of the building and kept it 
for twenty-four hours. They called me up after 
they took the load off and it recovered 110%, 
and said, "Something went wrong." | said, "No, 
we put rubber bands in the concrete." [Laughter]. 


So then they decided they had to test it to failure. 
They brought it to a load of 385 pounds. There 
was a deflection of a half an inch in the main 
beam; there was some minor cracking in the princi- 
pal beam, but no serious signs of failure per se. 
Then there was a tremendous explosion and as 

one man from the Bureau of Standards said, "It 
was really funny. Everybody had to duck in the 
corners." There was a great cloud of dust and 
when they turned back, the testing frame had 
failed. [Laughter]. 


Now, you might think that is a neat deal, to 
build a building that failed the testing frame, 
but don't do it, don't do it. We were supposed 
to carry 40 pounds, the ultimate was about 125; 
it carried 385. Eight months later | applied for 
FHA approval of the system and they said, "No, 
we can't give you approval because it was never 
carried to failure." [Laughter]. 


About seven years ago we proposed a particular 
plumbing system. We proposed a single-vent, 

thin wall, plastic vent and a vent-drain system 

for the units that we were building. We made a 
drastic mistake. We had a huge meeting in which 
an assistant secretary went to this city. The build- 
ing inspector was there, and he pointed out that 
the design of the plumbing was totally incompetent. 
After four hours of hassling we finally found out 
that the problem was that there was only one 
drawing, and there were eighteen buildings. We 
pointed out that the knuckle for this floor was the 
same as the knuckle for the second and the third 
floor and that that knuckly was the same whether 
you were building a house or an apartment build- 
ing; all of the units had been designed with a 
standardized module. We pointed out that this 
was something called systems building, or at least 
that's what | thought it was, when you get a repet- 
itive part and therefore you can simplify the manu- 
facture of that one part. The inspector looked at 
me and said, "I ain't seen nothing like that before. 
| can't give you the approval on it." 


So, eventually we took the drawing out and made 
eighteen prints and numbered them one through 


eighteen and got his approval. [Laughter]. 


We must face that kind of local problem. But you 


can't think ill of the local guy. He's the plumbing 
inspector, he was in the local plumbing union; he 
got a political appointment to the city. Every 
city has to have a plumbing inspector so that we 
don't get into problems. In this case, all of a 
sudden we were dancing in front of him with new 
technology, this wall, plastic, single-vent; we 
were talking hydraulics. This is absolutely terrib- 
ly difficult. 


And then, of course, you have the second thing; 
you have Big Daddy in the Federal Government 
walking in saying, "Approve it, we say it's all 
right." They go back to Washington, and when it 
fails, the poor guy sitting there in the home town 
loses his job. 


As one guy pointed out to me, "I've been on this 
job for 14 years and I'm not going to lose it for 
you." You can't really blame him, can you? 

We have got to face up to that problem before we 
start talking about systems building in this country. 


Well, we went one step further withthe frame sys- 
tem. We could de-technologize the thing to the 
point where people with very little skill could 
build it. This is where you run into another pro- 
blem because we went out and hired people who 
couldn't get jobs. In the local Boston area these 
happed to be Puerto Ricans; they couldn't speak 
English so they weren't good for the job market. 
But they functioned beautifully for us. They 
manufactured all of our parts and we sat back and 
we thought, "Boy, isn't this great. Here we have 
pumped a hundred thousand bucks into the local 
community. We have given a bunch of people 
who were on welfare, jobs." Then we found out 
that there were guys in the City who would cut 
our throats ina minute. We started checking and 
found out that once these Puerto Ricans got jobs 
and they started getting money, they also started 
getting some pride and bought some new clothes. 
Once with the new clothes, they started showing 
up at the City meetings and they started deciding 
that now they were respectable citizens of the 
City and that they could demand some of the 
City's services. In fact they were even forming 
a block of people that represented a political 
force that threatened the existing status quo. 


And as one guy told me, "Look, | don't care what 
you do, but keep those guys the hell out of here." 
| think the problem comes out in the fact that you 
start off with a problem statement that says, "One 
of the keys of the building industry is that because 
the technology is low enough you can bring people 
into it at very low skill levels and, therefore, you 
can begin to employ people that don't have jobs." 
The boomerang of that is that once those people 
get employed, they become political forces. 


We designed a system that was set up so that un- 
skilled laborers couldn't make a mistake, that 
their assembly procedure was nothing but a step- 
by-step assembly procedure. The erection system 
was simplified so that two guys could rotate the 
columns in place-- a very simple erection system 
so that again we could hire local people. 


So, from a systems standpoint, if you say one of 
the objectives is to give people jobs-- which 


might be one of the very important needs of a sys- 
tems-type solution to housing-- then you can sim- 
plify and industrialize the process from that point. 


If you want to go all the way, you design the sys- 
tem with a very lightweight material so that two 
guys can lift a column and two guys can lift a beam. 
But you never show this in the United States like 
we did, because every union guy wants to shoot 
you because there's a guy that oils and a guy who 
runs the crane; and they make far too much money 
to want you to be able to build buildings with 
nothing more than two 55~gallon drums. But it 
begins to suggest that one can simplify the tech- 
nology for housing and involve people in it. 


| think Forrester's book points out that the city 

is dead as long as you assume that people don't 
have a soul or a heart. If you can somehow en- 
gage people, give them work, find a way to pro- 
vide a system in which they can participate in 
the design, participate in the building, that 
begins to be a part of the solution in itself. 


The flexibility of a frame system is such that you 
can build a single-family house, you can begin 
to build a duplex, and you can begin to build an 
apartment. The bones are the same; the flesh, 
the way you flesh them out is different. The fun 
of the thing is that you have the flexibility to 
deal with a variety of elevations, and a variety 
of materials, a variety of textures. This permits 
you to localize the design to the particuler com- 
munity that you are working in. 


In a small frame building it permits you to build 

a building in which the in-fill is almost a cabinet- 
ized in-fill that fits between defined limits. This 
simplifies the in-fill procedure. The important 
part of the design is that the details become al- 
most a finished detail. 


So what we attempted to do was to take a techno- 
logy and divert dramatically from the more im- 
pressive ways. This does not say that the panel 
solution and the aggregation of markets is not an 
exciting and a powerful solution. But it does 

say that there may be a possibility in this rather 
complex environment of putting people to work. 


It may be logical to find a way to build a facility 
where your cost of start-up is about a hundred 
thousand dollars and where you can localize and 
utilize the local man already there to assemble 
the parts. What it does in not to ask as big a 
change-around as Mr. Romney has asked, which 
is, namely, that all the little guys go out of busi- 
ness so that a few big guys can work. What it 
does say is that you are increasing the capacity of 
the little guy so that less of them will go under. 
You are providing them a base by giving them a 
higher level of technology, without forcing them 
to pay for it in terms of their own research staffs. 
You provide an opportunity for a flexibility of de- 
sign which seems rather attractive from an archi- 
tectural standpoint. 


The key of this obviously is that it is a one- or 
four-story building. The most important thing to 
remember, however, is the fact that if you attempt 
to bring innovation technologically through, you 


to bring innovation technologically through, you 
threaten existing structures in terms of the way 
things get approved. 


If you attempt to bring people into the design of 
their own house, you threaten social norms which 
say, "It takes eight years to become an architect. 
What the hell are you doing letting poor people 
design their houses?” 


And if you begin to give people in the community 
jobs, you begin to raise another force of people 
who begin to effectively act politically. 


Therefore, one of the things that | see is that if 
we begin to start solving the housing problems, 
we create a whole new set of problems which 


are in fact part of the housing problem. 


Thank you. [Applause]. 
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THE CLASP EXPERIENCE 


J. BLACK, P. de BRANT, 


S. MEYRICK, H. MORRIS 
U.K. 


CHAIRMAN DAVIDSON: Now, without any 
more to-do because we have a lot of real work 


to do today, | introduce Stanley Meyrick to 
kick off. 


MR. MEYRICK: | am the first of a team of four 
who are billed on the program to discuss the 
CLASP experience. CLASP is now nearing its 
twentieth year and we have an hour in which to 
discuss it. This means that we are going to have 
to compress it pretty severely. So, what we do 
today will be something in the nature of an intro- 
duction, and | hope that this afternoon and to~ 
morrow in the seminars we will be able to de- 
velop points of particular interest in more detail. 


There are many other people, of course, in 
CLASP, but it happens that we four have been 
concerned with a particular aspect of it which 
we think may be interesting to develop here. 
But first, let me tell you what CLASP is, how it 
developed, how it became a significant part of 
the building scene, and something of its history 
up to now. 


Hugh Morris will discuss some aspects of it with 
emphasis on the architect's role in the system. 
Professor Joseph Black, one of our valued clients, 
will discuss it from the user's point of view; fin- 
ally Peter deBrant will describe in more detail 
the kind of thing that emerges as architecture. 


We have had occasion to talk about this quite a 
lot in different parts of the world and in conver- 
sations here at this conference. We constantly 
find that there is an idea that system building in 
the broad sense is a recent phenomenon. 


This is not by any means the case. Depending 
on how you look at it, you could regard system 
building as a thing that goes back to remote 
antiquity; or you could think of it as something 
that began with the Crystal Palace at the Great 
Exhibition in London in 1851. System building 
isn't new. Perhaps it is less inaccurate to say 
that although all building is becoming systema- 
tized, what we understand by the term as it is 
used today is not yet the commonplace. 


Before the end of the Second World War, our 
government, although heavily preoccupied with 
what many people thought more important matters, 
decided that it was necessary to set up a commit- 
tee to consider the possibilities of applying some 
measure of standardization to overcome the in- 
creasing difficulties of the construction industry. 


They were driven by the realization that the dif- 
ficulties they were struggling with during the 
War were not going to melt away when the War 
was won. They foresaw all too clearly that 
shortages of traditional building materials and of 
skilled craft labor would persist for an incalcul- 
able time after the War. The suggestions made 
by this special study group-- and remember this 
was in the middle of the War-- enabled one ed- 
ucation authority to get two very urgently need- 
ed schools built before the end of 1946, ata 
time when you could build practically nothing 
in Britain. 


These schools were achieved because they were 
built from a set of components. They were in 
fact the first recognizable component-built 
buildings in the country. They were successful 
and the authority was encouraged to apply the 
same ideas to the eleven schools which completed 
their school building program for the coming 
year. 


Not by any means the least of the advantages 
which stemmed from this component idea was 

the fact that bids could be invited not, as was 
customary, for eleven separate schools, but for 
runs of components sufficient to build eleven 
schools. The consequence was that the sizes of 
the resulting orders enabled the authority to take 
advantage of the economics of buying in compar- 
atively large quantities. This was so far as we 
know the first time this had been done in British 
building. The traditional procedure is one-off 
tendering. 


In the following year, 1948, the program for the 
same department was twenty-one schools. They 
were all built. It is now realized that without 
this idea, that couldn't have happened in the 
circumstances that prevailed. Indeed, all 

over the country it was becoming apparent that 
there was a gross insufficiency of craft labor, 
not only for the schools program, but for houses 


and every other kind of building. Prefabrication-- 


a word which Mr. Lawrence and others yesterday 
said would have driven us out of the country-- 
was seen as a practical solution to the problem. 


It is interesting to compare the course of the 
development in school building and in house 
building in England. It is fair to say that the 
school building program succeeded and is now 
well known, while component ~-built housing 

has not had the same order of success. There 
was a difference in the way the two things were 
developed. We had a need for housing as urgent 
as the need for schools in the immediate postwar 
years, and a great many systems were developed 
and marketed in response to stimulus from central 
government. But a standard house plan was pre- 
scribed and developers were expected to design 
systems capable of application to a limited num- 
ber of variations of that plan. The result was 
that the planning element in the house system 
was lacking. 


In the school world the situation was entirely 
different. Educationalists were thinking hard 
about their methods and as the component idea 
grew in the minds of the architects, ideas for 
new ways of teaching were profoundly influenc- 


ing the planning of schools. This was much more 
fruitful ground on which to work, and the degree 
of cooperation between educationalists and 
architects which grew from it may well be one of 
the more important reasons why our main advance 
in industrialization has been through school 
building. 


After this preamble we come to the story of 
CLASP in particular. CLASP is now a word rec- 
ognized all over the world, but its origin and 
meaning are not so widely known. 


CLASP began in Nottinghamshire, a county in 
the middle of England, whose area is almost to- 
tally undermined by old coal workings, creating 
the problem of land subsidence. In the middle 
of the 1950's this county needed to spend some- 
thing like 2.5 million dollars a year to keep 
pace with the need for new schools. 


From early in the War until 1955 you couldn't 
build anything at all in Britain without having 
a license. When licensing was taken off in 
1955, the demands on the industry were enor- 
mously increased, but unfortunately, there was 
no corresponding increase in the supply of craft 
labor and there was very little in the supply of 
traditional materials. In fact, they became so 
scarce that they virtually went off the market. 


In Nottinghamshire, the cost of precautions 
against the possibility of the subsidence was 
amounting to 10% of the total expenditure of 
building. The county architect, Sir Donald 
Gibson, set up a special study group within the 
architects' department to examine the whole 
problem of school building in the particular 
circumstances of time and place. The techni- 
calities of the results of this study and the way 
the present CLASP system has grown from it will 
be discussed in more detail later. 


| want to draw attention now to one or two ideas 
which seemed revolutionary at the time, but 
without which the project could never have 
started. 


One of these developed from the realization that 
if you shift manufacture from site to factory, you 
are no longer contracting for a building, you are 
contracting for the batch supply of components. 
If this supply is to be even reasonably economi- 
cal, the batches have got to be large, much 
larger in fact than those required for any one 
building. Of course, this is elementary in al- 
most any industry, except the craft-based build- 
ing industry, in which in the England of the 
Fifties, it was revolutionary. 


Nottinghamshire realized that even an order for 
400 tons of fabricated steel work, which they re- 
quired for one year's school building program for 
the County, was insufficient to secure the full 
economic benefits that could be had from the 
manufacturing capacity available to them. It 
was this thought as much as any which led them 
to seek the cooperation of neighboring school 
building authorities who also had mining subsi- 
dence problems. You have to realize that large 
areas in England suffer from this problem. 
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By making a combination of authorities, and 
thus pooling the demand, better use could be 
made of the resources. From that realization 
the consortium idea grew; not without a great 
deal of labor, of course, because there were 
endless difficulties to be overcome, not the 
least the imagined threat to the autonomy of 
elected representatives. You are familiar with 
these problems, no doubt. 


| can now explain how the word CLASP comes 
about. The consortium which is what the. C 
stands for, is not a consortium of manufacturers 
or of suppliers or of contractors or even of con- 


sultants; the consortium is a consortium of clients. 


The mystic letters C-L-A-S-P stand for Consor- 
tium of Local Authorities Special Program; the 
special program being the educational program, 
and the organization is exactly what it says, 

a consort of local authorities. 


Now, these member authorities banded them- 
sleves together to form a comparatively large 
clientele sharing a need for a particular kind of 
building. By pooling these needs they created 
a demand large enough to utilize economically 
the production potential of the various supply 
industries. Also by pooling their professional 
resources, that is, educationalists, architects, 
engineers and quantity surveyors, they are able 
to give expression to the demand and ensure 
that it is met in a way that satisfies their needs. 


The day-to-day working of the machinery of the 
Consortium we can go into later, but | just want 
to mention how policy is controlled. 


Policy which has of course to be coordinated 
among all the members, is directed by a board 
which consists of the chief architects of each of 
the member authorities. That board reports in 
an annual general meeting to the elected repre- 
sentatives of the member authorities. In this 
way, the electorate has a say in the way its 
money is being spent. 


The hard work-- the "coal-face" work-- is done 
by a development group, and although the term 
has become universally used, it originated with 
CLASP. The development group consists of arch- 
itects, engineers, and educationalists, from the 
staffs of the member authorities and controlled 
by a working party which is responsible for the 
organization of the pooled program. 


That brings us to the program. Without a for- 
ward program to which every one of the members 
must be firmly committed, the thing couldn't get 
off the ground. The one essential ingredient of 
the CLASP consortium is a commitment on the 
part of the members to a forward program of 
building. 


The CLASP program setup began annually in 1957 
with fourteen projects. The total value was not 
quite two and one-half million dollars. With 
occasional setbacks which reflect anxious mo- 
ments in the national economy, it has grown to 
nearly 200 projects this year and the total in- 
vestment will be of the order of 60 million dol- 
lars. 
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Now, this growth reflects other things besides 
anxieties in the national economy. It reflects 
the success in the first place of the method of 
working. Mr. Lawrence quoted Oscar Wilde 
yesterday. I'm going to beg leave to quote him, 
too. In "Lady Windemere's Fan", he has a nice 
little phrase, "Nothing succeeds like excess", 


and that is true of CLASP. 


Membership has grown from the original seven 
who were all local authorities with school build- 
ing programs to this year's total of twenty. The 
twenty members include three universities, three 
government departments, the University Grants 
Committee which | represent here today, and a 
regional hospital board. In addition to twenty 
full members, there are twenty-three associate 
members. 


Most of these are authorities with large building 
programs Others who want to use the system, 
although their own programs may not be large 
enough to justify full membership of the consor- 
tium, can do so through the agency of members. 
My own University Grants Committee is an agent 
for those universities which do not have programs 
big enough to latch on to CLASP. 


This growth and the diversion of the membership 
has necessarily extended the area of application 
of the system which was developed originally 
for schools. 


Development work is a continuing feature of the 
Consortium's activity and we will hear a bit 
more about that later. It is supported by a levy 
of one-quarter per cent of the value of each 
member's annual building program. Each succes- 
sive Mark of the system, or the phases through 
which it goes, has extended its scope. Mark IV, 
which is now just coming to its end has been 
used with great success-- as Hugh Morris and 
Peter deBrant will tell us in a minute-- for the 
residential colleges of the University of York. 
The University of York was the first university 

to join the Consortium as a full member. 


From residential colleges it seemed a logical step 
to investigate the feasibility of applying it to 
other kinds of university buildings, with their 
rather more specialized problems of loading and 
services. So, we set up a thing which we called 
the Joint Development Project-- and that has 
given rise to another set of initials: CLASP/JDP. 
It is the JDP growth point of CLASP that we want 
to discuss in more detail now. Just before we go 
on to this, | will add that as a growth point it is 
growing at the moment, and will become CLASP 
Mark V. It is on the drawing boards now. 


Well, this is the moment for me to hand over to 
Hugh and | must apologize because | have run 
over my time by about five minutes. 


MR. MORRIS: | hope you will forgive a bit of 
repetition. We thought quite a few people would 
not make it at nine o'clock this morning. | don't 
know what you did last night, but | needed the 
rest. Also, I'm going to have to rev up and cut 
down a bit to keep the time. 


In talking about British architects’ experiences 

of systems building for education we tried to com- 
press generalizations from ten years of doing it 
and maybe twice as long thinking about it, into 
fifteen minutes. Each of us brings his own bias 
arising from the context of his own personal ex- 
perience to the subject. 


We knew before we came that the conference was 
bound to bebedeviled by the differences of defi- 
nitions, or more accurately, preconceptions of defi- 
what systems building means as indicated on this 
dais because it means so many things to so many 
people and some of them have not much to do 

with one another. 


Its images, as we are seeing, include the Meccano 
set, the precast concrete cardhouse, the com- 
puter buzzing away, and systems of thought and 
management for integrating the design, production, 
assembly, and maintenance of buildings, to name 
but four. 


To place myself or confess myself, my own bias 
image and experience tends towards the Meccano 
set; towards, if you like, Medieval Japanese, 

the theme of flexibility, light, dry, adaptable, 
capable of responding easily to growth and change, 
reducing the conflicts between the permanence of 
buildings and the transience of patterns of use; a 
hardware preconception in a’sense, but with an 
attitude in the line of or philosophy of that which 
Neal Mitchell put to us yesterday afternoon. 


In 1950 the lead in system building in Britain had 
been taken or given by the Hertfordshire County 
building program; and this is where many of us 
started from. If one could visit as a student, one 
went there, and saw incredible contrast, absolute- 
ly immediate and obvious, between the schools and 
the houses. 


The houses were traditionally built brick boxes by 
the thousands and as first priority they consumed 
all the available craft skilled labor force-- brick 
laborers, plasterers, carpenters. The educational 
building program was the second priority, having 
to build in these fertile breeding grounds where 
all the young immigrants were breeding away like 
mad after the War, and having to aim at maximum 
economy in the use of the craft skilled-type labor, 
not the cheapest. The schools sat amongst the 
houses looking like things from outer space. They 
were a real breakthrough. They were the product 
of simultaneous innovations, | believe, in admin- 
istrative procedures and in technical development. 


They were both a manifestation of those innovations 
and they were an inspiration to a new generation 
of architects. Now, twenty years later, the edu- 
cational buildings are still in front of the systems 
building in Britain. Economy of site labor is still 
its first aim and the tripod of simultaneous inno- 
vation in the brief, the administrative proce- 
dures and the technical means of solutions is still 
its base and strength. 


Sidetracking for a moment-- and it's the same 
sidetrack that my colleagues have taken-- in the 
early Fifties several Hertfordshire-trained archi- 
tects and newly qualified colleagues moved into 
the London County Council's housing division 


hoping and intending to apply the lessons of the 
school building, systems building approach to 
housing. 


They achieved quite a lot and a lot has been seen 
very conspicuously all over the place. However, 
one thing they didn't achieve is what they set out 
todo. And | hope the conference may at some 
stage further explore the reason for that, and it 
may be an experience from which a lot can be 
learned. | am not going to give my own explan- 
ation of it. You have one from Stanley Meyrick 
and George Lawrence, and there isn't time, but 
it is a fact that now half of our total annual pri- 
mary and secondary school building is system- 
built by the Authority Consortia. In contrast, 
Britain is dotted with big contractors’ plants for 
prefabricated, precast concrete housing which 
are hardly used, and with a crop of tower and 
slab housing blocks which are, by and large, a 
sick headache to their owners, their users, and 
their architects; and the target, of course, for a 
justifiable stream of abuse from the sociologists 
who are very wise after the event. 


While this industrialized building effort in housing 
in Britain in the Sixties rose and fell very noisily, 
the school building systems in the hands of local 
Authority Consortia just went on growing . fairly 
quietly. 


Within our present total 160-million-pound school 
building program, about half is built by Consortia 
and that | think is $200 million a year. CLASP is 
the largest of those, now in its fourteenth year 
with an annual program of about $65 million with 
a wide range of buildings other than schools. 


Behind that quiet and steady growth there are a 
whole string of factors, but | will pick out one 
or two key ones; and here is the repetition. 


The first is that the Consortia are pooling their 
needs to establish their programs and are owned 
and run by organizations representing the users of 
the buildings, not organizations of manufacturers, 
contractors, or designers. 

Though Consortia are welcomed by central govern- 
ment and given some encouragement, they were 
formed on local government initiative. What 
they are doing has not been done, | think should 
not be done, perhaps could not be done by cen- 
tral government whose role as we see it is to se~ 
cure and commit the capital to them and give 
them liberal scope to get on with the job in their 
own way, within minimum standards and maximum 
costs, with a decent gap between the two. There- 
fore, the Consortia are run by working parties or 
monthly management meetings of local Authority 
employees, who are almost entirely socially ori- 
ented. That is to say, their primary interest is in 
what their buildings do for the users, how they do 
it technically. How they do it aesthetically is a 
secondary matter. In other words, they share a 
deep interest and a fairly sound knowledge of the 
uses of their building and collaborate continually 
in the educational field with education officers, 
with teachers, and with children in a curious and 
interesting way; and with their colleagues also 
employed by the local Authorities. 


The architect's role in these Consortia is crucial. 
| don't think Consortia would have come into 
being except on the initiative and suggestion of 
architects working in conjunction with caunty 
clerks and county treasurers, and through them 
with county councillors who keep changing. The 
Consortia have got these architects and they have 
taken the chance to narrow the gap between the 
manufacturer, the designer, and the user. 


The strength of their work and the economy of 
their schools lie not so much in the size of their 
programs as in their continuity. They are able to 
marry up the largest appropriate industrial firms 
to quite small programs of mostly quite small and 
scattered buildings. 


| don't think that building systems are movable 
from country to country, but this vital continuity 
is the key word. A small continuous program is 
preferable for the industrialist probably anwhere 
to a great big uncertain one. 


We could consider the fate of some notorious non- 
starters in Britain's postwar system building-- the 
aluminum house, and the Ibis project of Richard 
Thomas Baldwin. What the local authorities 
have got which the other agencies haven't got is 
simply the assured, foreseeable, committed, rolling 
program. It doesn't at all have to be big, it just 
has to be fairly sure and keep on rolling, and it 
can be created. You don't have to sit around 
waiting for it. 


It is the continuity that gives these architects 
their role and their chance to develop technically 
flexible and evolving solutions, through monitor- 
ing their own work and getting feedback and using 
it to get the best out of it, and in a sense to con- 
trol industry through the bulk purchasing situation, 
as well as to speed and to rationalize design-- and 
use the time saved not necessarily to do the next 
one but to focus more attention on studying and 
meeting changing user needs and to control and to 
plan costs; and if there is money saved, to build 
more schools or better schools or the better fur- 
nished schools, or better land; and to establish 
through serial tendering the close relationships; 
and learning the solid development work at quite 
asmall cost. It is a quarter per cent levy on the 
total of the contract to support the development 
group, and through that increase their own com= 
petence and certainty. 


These are only some of the ways in which contin- 
uvity, which is one word we would most like to 
leave in the minds of all the players in the pro- 
cess, helps us to develop and extend the role of 
the architect and | would regard that as a fact. 


| think that there are a lot of people who would 
stop there and call it a contentious opinion or 
even maybe a political argument, which it isn't. 
There are, of course, many architects in the UK 
who see the growth of systems as restricting, not 
extending, their role and scope; and maybe there 
are some here who feel that way. 


| think those fears are really important, since the 
architect's voice is very often and quite properly 
and powerfully the first voice in the detailed de- 
bate, and the first one the commissioning client 


will listen to. In Britain these fears and resent- 
ments have been and still are a major check or 
impediment on the development of the system 
building. 


The fears are often bred in schools of architecture, 
rooted in simply the limiting experience and the 
natural bias of staff drawn mostly from small-scale, 
private practice. We can't allay those feors by 
making speeches and we can only cope with them 
as it were through the evident qualities of the 
product, the buildings, for those people as arch- 
itects. 


It is naturally the product, not the process, which 
counts in the end and maybe we should be a little 
wary of the conference slogan, "The Process, Not 
the Product", because of its implication of an em- 
phasis and interest in means rather than ends. 


For the users also it is the product which counts 
over a long period and by which we are all 
judged, "By their fruits shall ye know them," 
as somebody put it a couple of thousand years 
ago. [Laughter]. 


If we don't have the conviction that we cannot 
only deliver better value for money and buildings 
faster with better use, but that the products are 
going to be in every way as enjoyable to look at 
as well as to live in as the best traditional build- 
ings and very much more adaptable to the growth 
and change, we should all stop talking and go 
home, back to the handmaiden of the craft-based 
industry, a harmless, very pointless activity. 


We have enough experience now to know, | think, 
and to show that we can build excellent, indif- 
ferent, and rotten buildings using systems just as 
we can with bricks and mortar. The quality of the 
product depends not so much on the process itself, 
but on the quality of the mind and the values of 
the suppliers which arise from and reflect through 
the kind of society we live in. There is another 
architect's attitude which can damage our work 

as much as any fears or suspicions can hold it up, 
and that is naive enthusiasm for systems building. 
Wild and hasty and arrogant claims are being made 
for it by architects, losing sight of their clients 
and the places to landscape and the climate,in an 
effort to rationalize and systematize the design 
process and delivery process; and doing so in the 
name of technological process, computerization, 
or what have you. 


That attitude is a menace. Nota very large one 
yet, as it happens that most of them who hold it 
are on the whole ineffectual in getting built pro- 
ducts out of it. So, | will leave it. 


The one last rather particular point of it is the 
universal building application to the urban de- 
velopment, for instance, the kind of thing that 
David Crane was showing us yesterday. | think 
we need to have a fair idea of the nature of the 
building methods we intend to use at the initial 
stage of preparing the development plan for any 
large complex or campus or building. That is 
difficult. 


We need to know roughly what three-dimensional 
disciplines these methods imply, and also have a 


91 


good idea of the fourth dimension-- time-- and 
the strategic costs plan, since those are all essen- 
tial factors in development planning. 


Therefore, the initial development planning team 
should include the executive architect who will 
follow through, or at least an architect who can 
actually represent them, together with the con- 
struction costs consultants and structural and ser- 
vice engineers. We have been on the whole for- 
tunate in this in England at York and Bath and 
elsewhere. The higher the density of the complex, 
the tighter the mix of land uses and building 
types, the more vital this becomes. The practice, 
therefore, of commissioning overall planning con- 
sultants or management or space-use consultants 
to work for months or maybe years before any 
architects are brought in-- in sometimes almost 
total ignorance of the building implication-- for 
their strategic development plans is a recipe for 
disaster. 


The kind of two-year difficulty that David Crane 
got into is only one of those sorts of problems. 

If it is not a disaster, it is at least a horrid mis- 
take, the wastage of time and effort and ultimate- 
ly it may be visual chaos. 


So, on that last warning note | will hand over the 
platform to Professor Joseph Black who will talk 
as a user/client of a university. 


PROFESSOR BLACK: It is with some trepidation 
that as a layman, a mere client, that | stand up 
in front of a distinguished audience of architects, 
administrators, government agents, and with my 
flanks exposed to my friends, the architects of 
my own building. | use the term "friends" in its 
narrow sense=- if you have architects for friends 
you don't need any enemies. 


| expect what you want to hear from me is, first, 
how come responsible people, generally consider- 
ed to be of sound judgement in their own sphere 
of activity, should throw caution to the winds, 
and gamble their hard-earned, or at least hardly- 
extracted public money for a university building 
project, ona crack-pot proposal to erect a large, 
heavily-utilized building from a few factory-made 
components? Then, having accepted, how was 
the specification affected? Next, how did the 
design evolve, and finally, what has happened 
since commissioning? 


1, Acceptance of a Systems Building 


Our particular circumstances were that we 
had to move a well-established college of science 
and technology in Bristol to a brand new site 15 
miles away in Bath. We wanted to establish a 
bridgehead quickly, both to start new subjects 
and give an administrative base. The standard 
CLASP school building was the right size, and 
the specification was acceptable. York Univer- 
sity had also successfully used CLASP for its main 
buildings. It was available on time and on cost, 
and though there were, and still are defects, it 
met our needs admirably. Here it is now some 
six years old; our School of Architecture will be 
moving into it is a year's time when the remain- 
der of Biological Sciences moves to a new build- 
ing. 
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Because of this success we were ready to consider 
an extension of the system if its use would allow 
the large School of Engineering to move on a 
very tight time schedule. There was also a pos- 
sibility that because it was an experimental pro- 
ject funding might be a little more generous-- 

a naive view, that just proves what nice innocent 
people we were then! 


As a technological university, and as engineers, 
| think we also felt that innovation should be the 
central theme of all our activities-- what better 
way to reflect this belief than to live and work 
in an innovative building. 


2. The Specification 


We were not prepared to relax our demands 
on essential features, however. High priority 
was flexibility, heavy servicing throughout, and 
structural stiffness. We knew from our CLASP 
building, that the upper floor while acceptable 
for offices and chemical-type laboratories, would 
not be stiff enough for technological laboratories 
and we did not wish to have our functional use of 
the building dictated through being restricted to 
ground-floor. Thus we would only accept a sys- 
tem heavier than CLASP, which would give upper 
floors as good as those of the best conventional 
structures. 


In the heavy ground-floor laboratories we demand- 
ed adequate height, and plenty of wall area-- not 
necessarily load-bearing, but to form solid enve- 
lopes. 


We required an extensive distribution of electri- 
city, gas and compressed air services throughout. 
But we knew that even with all the foresight we 
could muster, there would be operational changes, 
and new developments which would need new 
access; for example, closed circuit television 
without the necessity at the planning stage of 
predicting where every monitor would be, hence 
all the ducting required. 


3. Design 


There were no problems in deciding on the 
form and functional relationships of the building. 
We only began to encounter problems when for 
economic reasons the system became what | called 
a "Henry Ford" one-- we could have any beam 
size we liked so long as it was three feet deep. 
This meant, for example, that on one floor we 
had to give way and accept a 9 foot ceiling 
height in a 70 foot long laboratory, when we 
considered a minimum of 10 feet made it a more 
acceptable room. 


Then as design progressed we would find at quite 
late stages of decision-making ominous little 
hatched lines in the middle of our desired open 
spaces. These were the structural bracing mem- 
bers needed for stiffness. While it may be an ad- 
vantage to an engineering instructor to be able 

to demonstrate the theory of lack of stiffness 

with pin-jointed members merely by leaning 
against the wall, it is embarassing if the whole 
building deflects in a light breeze. We grudging- 
ly accepted the braces. 


However the architects had a brilliant solution: 
they could enclose these braces in a wall! So 
the mistake was really the client's in the first 
place for thinking he wanted a big open space. 
All that was then required was a little psycholog- 
ical treatment and brain-washing to convince me 
that big open spaces can be frightening places, 
and smaller rooms are easier to manage and so on. 
We accepted some walls, but we also preferred 

to keep the braces open in others. 


One tremendous advantage the system did give us 
was the ease of distributing main service runs 
within the beams. 


The only confrontation came over a proposal to 
extend the system concept to include fitted furni- 
ture. We had only accepted the proposition of a 
system component building which would give us a 
conventional envelope in which to carry on oper- 
ations which we believed we were expert in, 
whether it was a lecture, a seminar, a laboratory 
class or research. 


Excited by the "system" developments some of its 
supporters ventured further into the concept of 
system furniture. Some of this was designed on 
the basis of short period observations of the clients 
"at play". But the studies were superficial, and 
ignored for example the superiority of wood sup- 
ports over metal for experimental apparatus, be- 
cause of the much better damping properties. 


We therefore refused to accept the system furni- 
ture proposals, which promised neither comparable 
performance, reduced initial cost, maintenance 
cost, or availability over conventional but custom- 
designed furniture. The architects' furniture de- 
signer took our specification and evolved an eco- 
nomical and very acceptable scheme, based on 

a drawer unit, a cupboard unit, and a carcase. 
The moral here is that while a client may accept 
a system building, he is likely to be reluctant to 
accept a total package "deal", which dictates to 
him how the building must be used, and imposes 
on him features about which he is more expert 
than the designer. 


AS Occupation and Commissioning 


In spite of the simultaneous development of 
details of the system, and erection of the build- 
ing, the building came along on time. We moved 
the whole School of Engineering in just under 
three weeks of a Christmas vacation, and started 
the Spring Term with nearly 300 students in one 
half of the building, while the other half was 
completed, and handed over in April. 


Undoubtedly this rapid occupation was facilitated 
by being able to move into a "dry" building. 
Connecting-up of apparatus and machines was 
very fast because of the accessibility of services 
in the ceilings, reached merely by lifting up 
ceiling tiles. 


There have been no major defects: most of those 
which have arisen are not peculiar to a systems 
building. One which is, however, is the vulner- 
ability of the glass panels, particularly adjoining 
door-ways, and a lack of support for doorways 


which are located in curtain-walling not close to 
an upright member. 


With noise transmission the dividing wall panels 
are satisfactory, but considerable transmission can 
occur along the external wall members, particu- 
larly through the inevitable gap between internal 
and external walls. Floor stiffness and vertical 
noise transmission is satisfactory. Staircases are 
acceptable once you get used to the springiness 
when a class dashes up or down them. 


One new aspect of systems building affects the 
relationship between client and architect. Be- 
cause much of the detail design is not the respon- 
sibility of the architect we have a "Catch-22" 
situation. Suppose the roof leaks; the contractor 
as always blames the architect, but now the "arch- 
itect can pass it on to the System". Have you 
ever tried suing a system, or even phoning it up 

to demand some action? [Laughter]. 


| would suggest that our deliberations in this 
conference should include some discussions of 
the new ethical and contractural problem. 


| would like to finish by saying that in spite of 
some of the harsh things | have said, we are 
happy with our building; it is a good working 
environment, and it meets our demanding pur- 
poses well. 


| am not competent to assert that we could not 
have achieved a similar situation, time and money- 
wise, without using a system. But | can certainly 
say that as | looked out of my window at a con- 
ventional concrete bedroom block struggling along, 
months behind schedule, slowing even more as 
winter conditions hit it in its unroofed state, | 
remembered the progress of our building, with its 
roof on within weeks, and internal works proceed- 
ing under cover long before any walls appeared. 


Finally | would like to quote from Edmund Burke 
what might be a relevant comment on system 
building: 


"Those who would carry on great public schemes 
must be proof against the most fatiguing delays, 
the most mortifying disappointments, the most 
shocking insults, and worst of all, the presump- 
tuous judgement of the ignorant upon their de- 
signs". 


MR. deBRANT: With a client like that, who 
needs an architect? [Laughter]. | had prepared 
some notes to speak from, but most of what | 
proposed to say has already been said. 


There are, however, just a few words | would like 
to say, formal words which | have here, and they 
are in the form of repetition. 


| believe the system approach if it is to be suc- 
cessful must be user-oriented and -based; the user 
must hold the balance between economics and 
function. The possibility of a system becoming 
simply a package deal in the hands of a contrac- 
tor is always present. Once this happens, the 
number of components and alternatives may be 
restricted and feedback and development termin- 


ated. 


The danger is that a building system in the wrong 
hands could degenerate from the subtle disciplines 
which guide the use of a variety of industrialized 
components and allow sympathetic adaptation to 
local conditions into the production of a standard 
package design imposed regardless of users' require- 
ments. 


In the UK, the CLASP/JDP system is a fine ex- 
ample of cooperation, in this case, between the 
local county authorities and universities. They 
offer by their support a large annual program, 
already mentioned, in the order of $60 million a 
year; and they also offer continuity, both of 
which are essential for serious development and 
feedback within the system. 


Finally | believe that system building or industri- 
alized building is particularly relevant to educa- 
tional institutions. Schools of study come and 
grow large, and then lose support. Even Professor 
Black's may! The methods of the study continually 
change and so with these changes the spaces needed 
to contain them must also change. The new build- 
ings need to be flexible, they need to have easily 
movable components. We cannot afford today to 
build buildings as monuments to a passing study, 
the transient demands of which remain enshrined 
forever in the inconvenience of the building .-- 
That's my formal comment. 


Now, for spontaneity, | have quite a large 
number of slides to show you; and today | intend 
to deal really with our attempts over the last 
seven or eight years within my office, and with 
the help of architects in the United Kingdom to 
develop CLASP into a heavy system for mainly 
educational buildings and universities, the Joint 
Development Project. 


A friend of mine, a professional musician, was 
explaining to me the other day the development 
of the oboe. He said the oboe had evolved from 
an extremely simple wind instrument. It had only 
one hole and consequently gave only one note, a 
very beautiful note. But if you want to evolve 
from that simple instrument to a complicated thing 
like an oboe, you have to introduce more holes 
and you have to introduce them in the right place. 
And you also have to learn how to play them after 
you put them in the right place. Otherwise, you 
get a very nasty squawk. The pictures | am going 
to show you are our attempts to evolve from a 
simple instrument, not as simple perhaps as the 
example; a CLASP system for schools into a heav- 
ier and more complicated system, a CLASP/JDP, 
a system for universities. 


| will show you pictures mainly of York and Bath 
Universities, which we have had to do with. | 
would very much like to discuss the methods by 
which we arrived at the development plans and 
realized the buildings, but | don't think that 
that really is relevant to our discussions today. 
We could possibly discuss it at another time. 


(Fig. 1) This is an aerial photograph of York 
University in about 1965-1966, we have here 
the beginning of two colleges which are actually 
in the CLASP system with very minor adaptations 


to make the bearable for residential use; mainly 
better acoustical insulation has been provided. 
Otherwise they are unchanged. 


We realized at York that since the CLASP system 
had not been evolved further than for use in 
schools we couldn't really build successful labor- 
atories and libraries in the system. Consequently 
we provided a matrix for a university with CLASP 
used in the colleges and standard rationalized 
building systems for the library and laboratory 
buildings. 


(Fig. 2) This is York University in 1971 

with a number of the colleges built still in 

the CLASP system; and the central hall, library, 
school, laboratory buildings, biology buildings, 
all in rationalized traditional systems. 


In approaching Bath, the proposition was to build 

a university in the new, heavy CLASP or developed 
CLASP system/JDP. However, in order to move 
out of the older buildings in Bristol and get 

the site as soon as possible, we had to put a 
building on the site immediately. 


We wanted to do it as quickly as possible we 
conceived and designed a multi-purpose labora- 
tory and restaurant and library building in the 
standard CLASP system which could be readily 
adaptable and whose use could be easily changed 
at any time. 


This building acted as a resevoir for the new Uni- 
versity of Bath moving over from Bristol onto the 
new site,and its function appeared to change sig- 
nificantly every six months. 


The design of the CLASP/JDP system went on 
through a period of about twelve months, and 

was the result of a very exhaustive user-needs 
study throughout the UK. The system that evolved 
and has actually been built consists of a heavier 
steel fram with precast concrete flooring units, 
and the existing CLASP roof system on the top 
floor, unchanged, of timber. 


The services have always been a problem, actu- 
ally, in integrating them witha complex system 
like CLASP; attempts were made to do this-- to 
rationalize it in JDP and separate them as a 
package from the structure. In realization actu- 
ally at Bath, we didn't find it really very useful 
because in order to achieve these complicated, 
fine-looking free ways and sections, it involved 
doubling up the vertical structures; so that at 
Bath we have actually used the ceiling spaces 
only, which is really very much a freer way of 
dealing with it. 


All systems before they are started ought to have 
a mock-up or model. Mock-ups aren't very ex- 
pensive, and they solve a lot of problems, if not 
all of them before you start building. JDP's 
group had a structure for studying how their 
drawings would work, for studying erection pro- 
cedures, and also for seeing whether they are 
realistic. Some adaptation of the system had to 
be made when the mock-up had been studied, 
and all these elements appear in the finished 
buildings. 


93 


We have now gone from the CLASP system, which 
is a steel structure with timber floors and timber 
roofs, to the CLASP/JDP system which has a con- 
crete membrane floor and a very much heavier 
steel system. 


Before we could use the finished design of CLASP/ 
JDP, the University, of course, had started to 
move on site, and while this system was being 
developed we were proceeding with the building 
of the University with a very simple rationalized 
steel roof and steel structure, concrete-clad 
system using a large number of the CLASP com- 
ponents. It wasn't until the second phase of the 
building of the University that we really were 
able to start with JDP. 


| should say here that Bath University is conceived 
in a very different manner from that of York Uni- 
versity, which you could see was actually based 
on a form of collegiate system. At Bath, the Uni- 
versity is a very urban concept with residential 
buildings conceived as overriding a central pa- 
rade which is divided vertically into two levels, 
leaving service and cars below, and a pedestrian 
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level above. 


Bath University is school-of-study-based which is 
opposed to York which is college-based, or resi- 
dential unit-based. 


The engineering building is the first CLASP/JDP 
building; as is the central library, which is the 
latest CLASP/JDP system building with concrete 
external cladding. 


Of course where the requirements permit, regular 
CLASP components are used as in CLASP schools-- 
such as interior corridors. 


[A series of photographs follows, all taken by 
Duncan Wilson in February 1971]. 


CLASP - YORK UNIVERSITY 
LIST OF ILLUSTRATIONS 


RON— 


DESCRIPTION 


NON-SYSTEMS BUILDINGS 


Library 

Central Hall 
Physics laboratories 
Biology laboratories 


SYSTEMS BUILDINGS 


General view: Goodrich College, 
left; bridge to Vanbrugh dining hall 
Close-up; biology labs with clock 
tower in rear 

Goodrich College 

Vanbrugh dining hall; biology labs 
with clock tower, center rear 
Vanbrugh College; (York water tower 
on hill in rear) 

Alcuin College 

Goodrich College 

Langwith College 

Derwent College dining hall 
Language Laboratories; circulation 
Circulation; Language Laboratories 


CLASP/JDP - BATH UNIVERSITY 
LIST OF ILLUSTRATIONS 


DESCRIPTION 


General view 

Non-systems student residential block 
Pedestrian plaza with Library on left, 
Second Engineering building on right; 
student residential block at rear 
Plaze with Chemistry building on 

left and bridge to Math building be- 
yond Library 

Math building and Library 

The Library 
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THE SURGE BUILDING/STONY BROOK 


CAMPUS EXPERIENCE 


F. MATZKE, P. J. MEATHE, 


R. RUCKTERSTUHL 
U.S.A. 


MR. MATZKE: We are actually starting close to 
the time we are due to finish up, so | might just 
ask if you have any questions? [Laughter]. 


After listening to Neal Mitchell yesterday after- 
noon, | almost hesitate to acknowledge the fact 
that | am a government official. Before we start 

| might tell you a little about the State University 
Construction Fund, because | think you have to 
understand something about us to understand this 
presentation. 


The State University Construction Fund is a pub- 

lic benefit corporation created by an act of the NYS 
Legislature in 1962. It has the responsibility for 
the management of the design and construction 

of all State University facilities in the State of 

New York. This includes 30 of the campuses of 

the State University. There are an additional 

40 campuses under a community college program 

in New York State for which we have no respon- 
sibility. 


One of the things we initiated very early in our 
working with the University was to develop process- 
es which would rationalize the design and construc- 
tion of facilities. 


We assumed responsibility for a program being 
handled by the State Department of Public Works 
which up to that time had been designing and 
constructing all of the facilities for all the var- 
ious departments in New York State. Their ap- 
proach was to do this with in-house architects. 
Where they couldn't, they would commission 
architects to simply serve as consultants to the 
Department for the design of the facilities, and 
manage the construction of the facilities them- 
selves. 


When the State University Construction Fund 
came into being we decided to utilize the full 
resources of the design professionals, not only 

to design the facilities, but to supervise the 
construction,and give them as much responsibility 
as we could. 


Over the years we have been following a process 
which involves the architect in all aspects of the 
program, starting from a program review phase and 
continuing through the completion of construction. 


Since 1962 we have completed the design and con- 
struction of over a billion dollars in facilities for 
the State University of New York, and presently 
have under construction about 600 million in con- 
struction contracts. At the present time we have 
assigned to architects something close to 600 


million in design contracts. Our biggest year was 
fiscal year 1970-71 when we awarded over 400 
million dollars in construction contracts. 


Since that time we have reached our bonding lim- 
itation. The funding of the State University pro- 
grams is provided through tuition money which 
goes into an ineome fund used to amortize bonds 
which we sell to repay the State moneys that the 
State initially loaned us to get design and con- 
struction underway on the facilities. 


This income fund has increased over the years as 
we provided more space for students, created 
more income, and therefore, were able to design 
and build more facilities. 


However, the income fund has been going up at 
one rate and we have been able to actually con- 
struct facilities at a different higher rate. These 
two curves have crossed and we are now starting 
to slow the program down to stay within our 
bonding limitation. As | mentioned, last year 
we awarded over 400 million in construction 
contracts. This fiscal year [1971-72] we will 
have a bonding limitation of 250 million and 
next year less than two million. 


Today | would like to discuss the experience we 

had on the Stony Brook campus. It is one of the 
four centers in the State University system, and 

| would like to describe a process that we applied 
on that campus to expedite the design and construc- 
tion of facilities. 


For a number of years | have been very much 
aware of the fact that the approaches that we 
were taking to the designing and construction of 
public facilities was not at all like the approaches 
that were being used by private industry where 
there was a need to get something done ina hurry. 


Unfortunately, educational facilities fell into a 
category where you couldn't measure the value of 
getting a job done on time. If a contractor was 
late in completing a classroom facility, there 
were few ways that you could measure the penalty 
of the delay. But, if it was an office building 
and you were late, you could measure this in terms 
of lost revenue-- rent that was not collected for 
the space. 


Over the last several years, however, we have 
started to measure this. Construction costs were 
escalating at a very great rate. On some of the 
campuses, costs were escalating at a rate between 
10 to 12% per year. If you were doing a $10 mil- 
lion facility and it took you a year to complete 
the design of the facility, you automatically 
added another million dollars to the cost for es- 
calation. 


We became very concerned about this and 

started to look at different ways that could bring 
about a faster process. We'd already found ways to 
overlap the schematic design phase with the de- 
sign manual phase and get into working drawings, 
earlier. This was done primarily by not coming 

up to approval points and waiting decisions, but 

by making our approvals during each phase. We 
did not use a schematic report as a basis of getting 
approval and going on to the next stage; instead 


we used the schematic report as a record of ap- 
provals already given. However, we found that 
if we compared the way we were designing and 
constructing public facilities to the way others 
did a shopping center, it would be like not starting 
any part of the work on the shopping center until 
Thom McAn had laid out his shoe store. Any of 
you that know something about shopping centers 
know this isn't the way it's done. But, this is 
the way we were designing and constructing uni- 
versity facilities. 


We said that we will not start any part of the de- 
sign until the university comes in with a detailed 
program of their requirements indicating precise- 
ly what they want. We didn't want to go through 
a trial and error process with architects and find 
out after we were partway along in the design, 
that this is not really what the university wanted, 
and have to go back and start over. We said, 
"No, you sit down and detail exactly what you 
want in terms of a program, list the spaces, list 
the activities you intend to perform in those 
spaces, tell us what equipment will be required 
and what services are needed, and when we have 
all of this, then we will initiate the design pro- 
cess, and when we are sure the design is right, 
we will put it out for bids, and if suitable bids 
are received, we will award contracts. 


Most people who have been designing and con- 
structing public facilities over the last 10 or 15 
years have become very proficient in doing 

a detailed job of the programming and then doing 
a detailed job of the designing, and then finally 
constructing. 


But when you have an escalating cost factor in- 
volved you can't afford any longer to do these 
things in serial process like we have been doing 
up to now. 


| felt it necessary to overlap these steps: overlap 
programming with design; then overlap designing 
with construction, therefore, reducing the total 
project time. 


This then became another system. We have 

been talking about the process more than the pro= 
duct and our operation has been pretty much 
geared in that direction, to establish a process 
that will give us a product and focus more on how 
we could go about doing the work rather than 
what the product itself might be. 


| would like to very briefly outline the process. 
Change is inevitable, and | think that those of 
you associated with educational facilities know 
that over the lifetime of a building in one way or 
another you start to make changes. 


We found in the State University system that build- 
ings that were originally designed as classroom 
buildings were converted into laboratories and 
finally into other uses. As we built a library or 

a science building, we moved these facilities 

out of the old building and converted the build- 
ing back into classrooms, seminars, offices and 

less sophistocated uses. 


Just as the nature of the building process is 
changing; the educational process, the way we 
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go about teaching, has varied over the years and 
so we need to provide facilities that not only 
satisfy the current user's requirements, but will 
satisfy the requirements of future tenants or users 
of the building. 


We started to look in the direction of a process 
that would take us from the serial process of pro- 
gramming, design and construction into the over- 
lapping process that would allow phases to pro- 
ceed somewhat concurrently and, therefore, 
reduce total project time. 


| had been talking about this idea for a number of 
years to different groups of people, including 
architects, and | was trying to get something de- 
veloped. It happened that at one point | was a 
member of the AIA Committee on Architecture for 
Education. Tom Bulloch of Caudill Rowlett Scott 
was chairman of that committee. We had been 
talking about doing something like this to expe- 
dite the total design/construction process and 
somewhere along the line we tagged a name on 
it, calling it Fast-track. At the time, CRS was 
doing dome master planning studies for SUNY 
Brockport campus. | asked them if they would 
develop a report for us that might outline some of 
these processes and procedures. They prepared a 
report called "Fast-track and other procedures, 

A General Study of Design and Construction Man- 
agement", for the State University Construction 
people have come up with a number of different 
names to essentially describe a process which 
brings about the overlapping of the programming, 
design and construction processes in a way that 
will save total project time. 


The Federal Government calls it construction 
sequencing. If you compare the serial process 
with Fasttrack or overlapping phases, you will 
see that the serial process went up to a point and 
then at that point waited to get an approval be- 
fore going into the next stage; and the commit- 
ments that were received, whether it be from an 
owner or a governmental body, were only through 
the next phase. When you completed that phase 
you needed another approval and with that you 
proceeded. 


The overlapping process, however, requires a 
greater commitment. In order to follow this, if 
you are responsible for administration of public 
funds, you have to realize that you are making 
a different kind of commitment than you had in 
the past; which means that you have to select 
the right team to do the job and you have to 
have a good idea of what you want to do before 
you start. 


Implicit in our discussion, is that | refer to de- 
sign and construction of public facilities for 
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NYS. Under our New York laws we are required 
to publicly advertise and receive bids for each 
contract. Therefore, this has to be considered 

in the process. 


There is a way to develop a general program 

and design of a facility, and at a point you can 
proceed with the bidding of the site and founda- 
tion construction. Meanwhile, you proceed with 
the specific program and design which leads 
to building the shell and major mechanical con- 
struction. While that is proceeding, you cando 
the detailed program and design leading to the 
interior subsystems construction. 


Now, this is just one approach; but, you see this 
is based on bidding three major contracts instead 
of one contract-- you can shorten the total time 
period by overlapping programming, design and 

construction. 


The other possibility is to bring into this kind of 
a system, which is a broad approach to design 
and construction of facilities, building systems 
that may be available to you so that you can pro- 
ceed with some aspects of the design and at an 
appropriate pcint bid building systems or com- 
ponents of systems, again reducing total project 
time. 


The conventional process may require, say, an 
average total time of 158 weeks, as has happened 
on some of our projects. However, by overlap- 
ping just the design and construction aspects of 
the project, we found that in utilizing pre-select- 
ed systems we could save 72 weeks, or 45-1/2% 
of total project time. 


Actually, we found by experience that we could 
even do better. | had been talking to Tony Adin- 
olfi who was then the general manager of the 


Fund. Tony unfortunately passed away last spring. 


He was one of the leading forces of the Construc- 
tion Fund and very receptive to new ideas that 


would bring about not only the expedition of the pro- 


cess but also a higher level of quality. We had 
convinced each other that this was the way to 
move. All we needed was a project to try it on. 


At that time, there was a particular need on the 
Stony Brook campus to provide facilities for the 
emerging medical school. We had already under 
design and scheduled for construction, permanent 
facilities for this school. But, we needed to get 
them in business immediately. They could start 
recruiting faculty and staff and enroll students 

if temporary facilities could be made available. 


This need provided a logical place to apply the 
Fast-track approach. The people there were talk- 
ing about temporary facilities to house the med- 
ical school. We decided against building tem- 

porary facilities. Our experience with other 
colleges and universities was that temporary fa- 
cilities were not temporary. They became per- 
manent facilities or fixtures on campuses, and it 
was difficult to move them after people once 
began using them. 


So, we decided to design and construct the facil- 
ities on the Stony Brook campus as "permanent" 
buildings to satisfy the temporary needs of the 
college. 


Bob Ruckterstuhl, who is one of the directors of 
design and construction for the Fund, (and one of 
our busiest directors, since he has responsibility 
for directing the design and construction activi- 
ties on three of the four university centers along 
with two of our medical centers, Downstate and 
Upstate), was the person we selected to expedite 
this project. 


Phil Meathe had just joined Smith Hinchman and 
Grylls. He was an architect whom we had worked 
with on another project on the Stony Brook cam- 
pus when he was a partner of Bill Kessler. Phil 
and | had talked from time to time about ways to 
expedite the design and construction process. 

The firm of Smith Hinchman and Grylls had been 
doing this for private clients for a number of years, 
and we thought that a logical choice was to bring 
them in and let them work on this particular pro- 
ject. 


We put a team together. When | look back at it 
and try to figure out what our roles were, | look 
at myself as being the old football coach who was 
diagramming the plays, and Bob Ruckterstuhl, the 
fellow who represented the front line and is run- 
ning interference and blacking the opposition. 
Phil Meathe was the guy we handed the ball to 
and said, "Run like hell." 


Well, he is still running. In fact right now | am 
a little worried as to whether we will ever get 
our football back. [Laughter]. With that 1 
would like to turn the program over to Bob Ruck- 
terstuhl who will outline in detail the Stony 
Brook SURGE project. 


MR. RUCKTERSTUHL: Mr. Matzke has already 
described Stony Brook as one of the four univer- 
sity centers of the New York State University 
system. It is located 60 miles. east of New York 
City on Long Island. This was particularly sig- 
nificant to the problem we faced on this project 
because of the market area in which we were 
dealing. 


To meet the academic program that we have to 
meet for the campus, we are obligated to about 
$100 million worth of construction per year. So, 
we create our own market problem. But, this is 
very definitely part of the Metropolitan New 
York market. In fact, most of the trade unions 
in New York City have jurisdiction in Suffolk 
County. In fact, it is not only as bad as being 
in New York City, it is worse. The trade unions 
insist upon being paid a penalty for travel time 
to come out of New York City and work at 
Stony Brook. This has led us to the conclusion 
that costs at Stony Brook are 103% of New York 
City costs. 


As | mentioned we have the obligation of con- 
structing over a hundred million dollars worth of 
facilities per year and these facilities were all 
underway at the time that this project was under- 
taken. The difficulty was that these facilities 
were coming in in a particular order, depending 
upon the size of the programs in which they were 
organized, and this order was not meeting the 


total academic requirements of the University. 
The academic requirements of the University had 
various surges that the facilities were not meet- 
ing. In order to accommodate these surges we 
went ahead with this project; and that's the 
reason for the name, SURGE project. 


| don't know whether you can define the term 
"SURGE building". | think it is easier to des- 
cribe the problem it meets. Perhaps a definition 
might be, "a highly flexible facility designed to 
meet a great variety of disciplines on a short- 
term basis". 


One of the very interesting things about the par- 
ticular project at Stony Brook is that it wasn't 
until about three or four weeks before the project 
was ready for occupancy that the exact occupant 
of the project was determined. The University 
was able to defer until that point, which depart- 
ments were going to move in and how they were 
going to juggle among their other normal facilities 
in order to take advantage of this excess space. 


The program's reason for existence was the new 
Health-Science Center which was scheduled to 
open in Stony Brook in September of 1970. 
Originally plans had been made for the Health- 
Science Center to use rental space which private 
industry would provide. They went as far as to 
sign a lease agreement and the developer was 
ready to go ahead, but something happened and 
it fell through. In December of 1969, about 
nine months before September of 1970, the 
Health~Science Center was left with no plan. 
This is the point at which the particular project 
started. 


Initially the program consisted of 90,000 net 
square feet for the Health-Science Center, and 

a hundred thousand net square feet for the arts 
and sciences-~ a total of 190,000 net square feet. 


The first thing we did was to throw away the 
traditional program. One had been written. We 
completely disregarded it. Instead we adapted 

a very generalized basic program-- a weighted 
average of what the traditional programs might 
be, not only of the disciplines we planned to 
move in initially, but what disciplines might be 
using the building in terms of the second user 
and the third user and the fourth user. 


Basically, our program was very simple. We said 
two-thirds of the space should be capable of 
being laboratery space; one=third of the space 
should be non-laboratory space. Ten percent 
of the space should have high-bay, pack capabil- 
ity and the definition used was a 20-foot clear 
ceiling. The program was really no more de- 
tailed than that. None of the traditional, so 
many spaces per 500 square feet or any of those 
things. They were completely ignored. 


We did have to define a little bit more what 
these terms meant and this became a rather dif- 
ficult problem. We had to work with the archi- 
tect through rather a series of refinements to 
what we meant by being capable of a laboratory 
space. We had to start defining terms, such as, 
electric load capacity, and how many watts per 
square foot do you provide in order to have a 


laboratory of an undetermined type. What kind 
of heating, ventilating and air-conditioning 
capacity is needed and should you allow for the 
possible installation of fume hoods at some future 
date? These terms were defined in the measure- 
ments that the architect's mechanical engineering 
consultant was able to help us and in terms of 
anticipating what would be the future use. 


The non-laboratory space also needed to have 
the requirements identified. Even though it 
wasn't restrictive requirements of laboratory 
space, we identified that we wanted to be able 
to move partitions, to make a difference between 


a seminar room, a faculty room and a faculty office. 


AUDIENCE QUESTION: When you make the 
changes, do you anticipate making them quickly, 
or simply adapting the spaces and changing the 
mechanical at some specific time? 


MR. RUCKTERSTUHL: The basic consideration 
would be that these were changes that could be 
made prior to the beginning of an academic year. 
It wasn't necessary to move in one day, but, in 
the months of July and August a basic change 
could be made all the way from the non-lab to the 
complete lab space. We didn't have to pay the 
penalty for overnight change in terms of extreme 
flexibility. 


Now, the schedule, and this, of course, is the 
most dramatic aspect of the project. | have al- 
ready mentioned the situation of December 1969 
and September 1970. As we got into the project, 
we thought we would be able to finish up about 
September 15 to September 20-- the normal time 
for the start of the academic year. 


However, about halfway through the project, we 
got the unhappy news that the medical school 
started on September Ist. Therefore, we had 


about three precious weeks chopped out from under 


US. 


In the Construction Fund we rely strongly on our 
architect's professional ability to design buildings 
within our budget. We got a $15 million appro- 
priation, told Phil Meathe we had $13 million to 
spend, and kept $2 million in our back pocket. 
[Laughter]. This was really, | think, a very prac- 
tical consideration. In this broad program, we 
had no idea how it was going to be modified. 


For example, about a month or two into the design, 


we found the animal facilities were so specialized 
they couldn't be accommodated within the basic 
system we had established, and we had to add two 


or three bays onto the building of specialized con- 


struction for animal facilities. 


We also saved money for overtime work to assure 
completion on the deadline. 


| would like to mention just a few things about 
the administration of the project. We used essen- 
tially our standard architects’ agreement for this 
very unusual project with one basic change. We 
said the scope of the architectural services was 
essentially the same as they would be in a tradi- 
tional project, but, in lieu of formal reports, in 
lieu of preparing material for presentation, archi- 


tectural decisions were to be made in a joint meet- 
ing between ourselves, the architect and the user. 
Even though the scope of services was the same, 
the services would be carried out in a different 
order and there would be a different method of 
obtaining approval. 


We added one item and this was the provision of 
construction management. This was a surcharge 
that we added to our normal architectural fee. 

The architectural fee was not a percentage fee; 

it was an upset limit equal to the percentage. | 
don't know whether Mr. Meathe is going to take 
credit for this, but our actual costs were substan- 
tially below the upset and this is something | would 
think very few architects would expect with tra- 
ditional problems. 


Finally, a bit about the cost control system. 

During the day we are going to give you the cost 
information on this project, the SURGE project; 

and also on one of our more conventional build- 
ings, the chemistry building which followed im- 
mediately after the completion of the Surge Build- 
ing with the same approach and the same architects, 
Smith Hinchman and Grylls. These are not classi- 
fied documents. We are laying it completely on 
the line. [Tables 1 and 2]. 


You will see our original budget of $15 million, 
that | mentioned, for the Surge Building. You 
will see the award amounts that we made. | 
think eighteen contracts were involved. You 
will see that we had some problems with change 
orders because of the speed and coordination be- 
tween these contracts and because of such things 
as discovering that we needed an animal facility 
after we were under construction. Change orders 
were a larger percentage than we normally expect- 
ed, but I think the important thing is what the 
total costs, including change orders, are. 


If you originally award projects substantially be- 
low your budget and have 10% change orders 
which is about what we ran into on the Surge 
Building, you are still ahead of the game in terms 
of the total costs. 


Let me give you a few figures that you can use in 
analyzing the cost sheets. There were 190,000 
net square feet, and 275,000 gross square feet. 
The factor of increase is only 1.5, which was a 
much more efficient design than we expected. 
When you are looking at costs, note that the 

costs, less site work, of approximately $9,300,000 
is for 275,000 square feet, and this means about 
$33 per square foot of building costs. 


This site is at the extremity of our campus, there- 
fore, the site costs were rather large, nearly three 
million dollars. But, the building costs-- $33 a 
square foot-- compared extremely favorably to the 
forty or fifty dollars per square foot we were pay- 
ing for conventional facilities during the same per- 
iod. So, the cost savings were dramatic. 


Many people involved in the process thought that 
it was going to be impossible, that it couldn't be 
done. Some of our speakers yesterday seemed to 
generally accept the idea that with state or gov- 
ernmental agencies, it is impossible to meet 
schedules. 
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Well, it wasn't impossible, and let me just des- 
cribe the final product, the impossible product. 
We started the design process in December of 1969, 
December 20th, and occupancy of the first build- 
ings occurred on September Ist of 1970. 


The one compromise, of course, with the terrible 
time schedule we had to face, is that they were 
one-story buildings. But certainly | don't think 
anyone could say they are in any way a detriment 
to the campus environment. (Fig. 1) 


This is a beautiful site in a beautiful wooded area, 
rolling countryside; and the buildings were very 
carefully placed in that environment. (Fig. 2,3) 


The building was divided into zones, and on each 
of the rooftops, the heating and ventilating and 
air-conditioning subsystems handle one zone. 


We used a five-foot ceiling system. This was sort 
of an application of the SCSD five-foot module 
ceiling system. We used the Butler structural grid 
in the ceiling system. We did not use a five-foot 
partition system, though, and this is something we 
felt would be more economical and work out better 
and we used three, 40-inch panels equal to two 
modules; and three times forty is 120 inches, 
which gives us sixty inches and so the module on 
every other line matched up between the partitions 
and the ceiling. (Fig. 4) 


The buildings are not named. It wasn't the Fine 
Arts Building or the English Building. It was 
Building F. Building F this year has the partic- 
lar occupants of the English Department, and next 
year there will be another occupant and two years 
from now there will be yet another occupant. 


One last item as far as the approach-- in particu- 
lar, the day-to-day relationship that the Construc- 
tion Fund had with the architects in this particular 
process; and | think this is probably the key to the 
whole thing. We never allowed ourselves the lux- 
ury in this unbelievably active, eight-month per- 
iod, of doing things in the normal manner. And 
we continually asked the question, "What do we 
have to do in order to accomplish the objective?" 
And we found out that. the answer to that question 
was== many, many details. 


Let's take one example. We found out that in or- 
der to meet the schedule we could only allow seven 
days for the award of contract. | imagine for many 
state agencies, government agencies, this is a very 
unusual accomplishment. The usual time period is 
45 days. But we identify that in order to accom- 
plish the objective, the award must be made in 
seven days. So, we had to do what was necessary 
in order to award in seven days. 


Now, 45 days was a sacred cow for six years. 
There was no way of doing it in less than 45 days. 
But, you have to begin by identifying what you 
have to change in order to accomplish this and we 
got the answer, and this was carried through in 
every aspect of the project. 


When we had a meeting, the agenda would be: 
What decisions have to be made today? And 

then we would make those decisions. It wasn't 
letting things happen, it was making them happen. 
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Now, I'd like to turn the presentation over to the 
man who was able to accomplish the impossible, 
Phil Meathe of our architects, Smith Hinchman 
and Grylls. 


MR. MEATHE: Because of the time I'm going to 
shorten what | had prepared, but there are a few 
additional things that | wanted to say. The first 


is that until today | didn't know that bastard 
Ruckterstuhl had two million bucks in his hip 


pocket. [Laughter]. 


Secondly, | am considered a pretty good negotia- 
tor in my profession, except with that contract of 
the upset maximum fee on a 2.5 times payroll basis. 
We ended up giving back to the State of New York, 
four hundred and ninety-nine thousand. So, | lost 
my title as outstanding negotiator and | am now 
known as the dummy in the office. [Laughter]. 


One of the major projects | will explain to ycu is 
this new chemistry building. | purposely have not 
shown the SURGE building because there are many 
professionals in the nation who say, "You guys 
were lucky, the State of New York was lucky. 
They're one-story buildings with small components; 
sure they are flexible, and all that other ballyhoo. 
But the only reason you did it was because you 
pushed everyone and muddled everyone and fought 
everyone to do it." 


Well, what we are going to show you is a second 
$21 million building. The accomplishments on this 
project equal and surpass in many regards the ac- 
complishment on the SURGE project. 


Bob mentioned the Surge Building. Now, there 
were eleven buildings in this first complex. The 
agreement we made with the Fund as we started 
the system and developed the management tech- 
niques involved, was that we would turn over to 
them in eight months and eleven days the first six 
buildings. And in 2-1/2 months after that we 
would turn over the balance of the five buildings. 
All schedules were met. 


We have calculated that the savings in time over 
the conventional systems for building in this mag- 
nitude was 78%. And the figures have been sup- 
ported by the State of New York. The resultant 
savings of escalating costs for this approach has 
been calculated at $4,500,000, and $3,300,000 
savings on potential rent payment if they had had 
to rent the space. 


Bob also mentioned that the reason we did this 
was to move students in by September. | think 
what Frank was alluding to really set the stage for 
this program. All of us that are in the building 
industry realize conditions are such that you are an 
idiot to produce a building under the old system. 
The bugaboo of cost escalation in this nation has 
been so fantastic that to produce buildings on a 
step-by-stepsequential method forces the owner of 
any large building to literally have to spend-- 
because of building cost escalation-- 20-30 mil- 
lion dollars before he even starts construction. 


For example, we have a hospital we are building 
in Detroit at $75 million original cost. By that | 
mean it is the cost that we have pegged the build- 


ing at based upon the present going construction 
costs in the city of Detroit. That building, if 
allowed to be designed and constructed in the nor- 
mal manner, would cost $150 million. That's an 
additional $75 million, or exactly the cost of the 
building. And this is only because of time. 


The factors that make the ball game as it is-- 
ridiculous=- is cost escalation, and manufacturing 
technology. We do not use technology that 
should be used today. 


A contractor with any intelligence who submits a 
quotation on a building with over twelve months' 
construction time doesn't really submit a bid; he 
submits a gamble. It is a crapshooter's market, 
because can't intelligently quote prices on 
products three or four years from date of bid. 


We had another example in Detroit on another 
large hospital that we now have under construction. 
It's a $40 million project. When the bids came in 
under the so-called conventional system, the low 
bid was $60 million. Obviously, the owner's first 
reaction was, "Boy, you dummy architects." And 
the guy is entitled to say that, because you have 

a $20 million increase at bid opening. After exam- 
ination of the bids, we discovered in the low bid- 
der's bid, an added line item, which said, "Con- 
tingencies and Unknown, $20 million". 


Now, why did he add this? By researching this 
in depth we discovered that where he had a car- 
pet contract estimated at $3 million, the manu- 
facturer of the carpet could not get a yarn price 
for four years from the date of the bid. If they 
couldn't get a yarn price, they couldn't very well 
quote a carpet price. So the carpet manufacturer 
couldn't intelligently quote a price to the instal- 
ler, and the installer, not knowing what his labor 
market was five years from the date of his bid, 
couldn't intelligently quote an installing price. 


So, the carpet that would normally run you a 
dollar and a quarter, was bid at $6/square foot! 


Now, if you are a carpet manufacturer and can't 
get yarn prices for five years away, what's the 
logical thing for you to do? It is to take your 
yarn-increasing cost over the past five years, 
add it to the present cost, and because you must 
commit yourself, you add a factor to it. 


Because you don't know the labor price in your 
mill, you go back over your labor history for five 
years, repeat the process, and add a factor to 
that. Since the installer doesn't know his price 
five years from today, he takes the price five 
years back, and so forth. So, what you are get- 
ting is an escalation, escalation, escalation, 
and then a gamble, unknown, gamble, unknown, 
gamble, unknown. The resulting bid price be- 
comes ridiculous. 


Now, we believe that there can be more intelli- 
gent management processes used in the building 
game, architectural and building construction, 
that intelligently allows you to provide profes- 
sional services in a manner that is going to bene- 
fit the owner and benefit you as a professional. 





Let's review the so-called traditional ball game. 
First, you award an architect, and if that part is 
okay, and you get accepted, someone says, 
"Write a program." Then, after program schema- 
tic, comes design. We then go through that old 
process called design development. And you pro- 
duce working drawings assuming everything is 
okay. If you are lucky, you get the authorization 
to advertise for bids. When those bids come in, 
if you are damn lucky, and some contractor is 
stupid, you end up with a price that allows you 

to start construction. 


Again, if you are lucky, you get construction, 
and more construction, and more construction, 
and finally you get the damn thing built. 


This sequential thing | am describing represents 
seven years' time. This is the normal time which 
can be verified by these two gentlemen for a pro- 
ject of the magnitude which | will show you. 

And to prove that the figure is correct, the pro- 
ject we are showing you was originally quoted on 
the open market; the bids had to be thrown out. 
The low bidder had quoted to the owner, the State 
of New York, four years to build it. 


We were brought in at the time of the first bid 
opening when everything went sour, to see what 
we could do. 


What did we do? We have a program, called 

the UTAP, Unified Team Action Program. The 
reason we call it Unified Team is that if you don't 
have a guy like Ruckterstuhl running the so-called 
interference and a guy like Matzke with the guts 
to fight for this thing, you're an idiot to try this 
program with a client. 


Any time you think you are going to use this sys- 
tem and a client is not sure he wants to use it, 
you're gambling the capitalization of your corpora- 
tion and you're going to blow it. It will only 

work if the client has the conviction to change 

the way he works. Everything we have done in 
New York has not been because of Smith Hinch- 
man and Grylls, it's been because the owners 

have the guts to say, "We have committed our- 
selves to a system, let's see it through to the end." 


Now, what's the system? It's a management pro- 
cess that combines the knowledge of the architect, 
the engineer, and the owner together with the 
manufacturers, suppliers and contracting industries, 
thereby forming a unified team which can produce 
outstanding facilities within budget and time 
limitations. 


What do you expect if you do it? You should get 
a fantastic reduction in time; you should get a cost 
savings in escalation; you should get a savings in 
rental payments if you have to make them; you 
should be able to get a complete team input that 
enables you to make, intelligent trade-offs between 
requirements, budget limitations and time factors. 


You get major competitive bidding on all your 
principal systems and subsystems and you get a 
complete utilization of system and subsystem de- 
sign. 


Now the ball game, as we know it in this country. 


T-1 is the day you hire the architect and the funds 
are committed. The hospital | mentioned in De- 
troit, the T-3 funds used would be $150 million, 
even though T-1 is $75 million; and the game is 
to try to find a method to reduce time so that you 
end up with tremendous time savings which ob- 
viously means dollars. 


Now the guts of the system. Every activity 
within a building comprises five functions. The 
functions are the time to design the activity, 
the time to bid and award the activity, the time 
to get the prefabrication information on the ac- 
tivity, the fabrication time of the activity, and 
the construction time. 


Construction time obviously has a start-stop date. 
The early start date is the result of the impact 
prior to construction activity, or the impaction 
of the fabrication time. The latest construction 
date you are allowed is the effect it has to im- 
pact on other construction activities. 


Every one of these five items can be compressed. 
But, when you compress them you have to be 
willing to pay the cost to make the compression. 


Professional design time can be cut down by in- 
telligent use of staff to increase your staff usage. 


As Bob said, in bidding an award in the State of 
New York, normally it takes 45 days. We did it 
in some cases in seven days. But, in others that 
were not critical we went the entire 45 days. 


The prefabrication information: we would find 
that we would go to a manufacturer's drafting 
room and check the drawings right there, approve 
them, and reduce that time in some cases to three 
days instead of 14 or 20 days. 


Fabrication time: by proper notification on your 
bid documents, you can set fabrication time on 
either a 40-hour, 80-hour, or a 120-hour work 
week, depending upon the impaction of the con- 
struction schedule and construction time. By 
notifying the contractor in the bid documents, 
you can compress an activity by putting him on 

a 40- or 80-hour week, if you are willing to pay 
for it, because of its impact on the next activ- 
ity in the line. 


Now, what is this all about? You take your 
building activities, if there are a million of ti 
in the left-hand column, assembled in what we 
call building packages. These packages are 
then taken and checked against the construction 
market and the trade unions. 


If the package assembly is right,and we believe 

we established it in the marketplace, we then set 
the priority of the package. When the priority 

of the package is set up, we then value the pack- 
age. By that we recheck it against our budget 
control and then recheck it by finding out what it 
costs us to compress or increase the time framework. 


In some cases you may compress the package, pay 
a million dollars to compress it, but the end re- 
sult may be two million savings. So, it is impor- 
tant to know what the dollar impact is to expand 
or to compress. 


When you complete that, if your budget control 
is wrong, you go back and redesign; if it isn't, 
you go back out and place it on the marketplace 
and then you get your bidding; and you evaluate 
the bid and check against your budget control. 
You have two factors to recheck; you recheck 
against your budget control and either redesign 
it because you have lost control, or you proceed 
with construction. 


What do we do now? We complete the schematics 
normally as you do with any other project. When 
they are done, the architect and owner should 
really know the contents of his building. He 
should be able to say to himself, "What makes up 
my building in contract packages?" 


What do we do, when our schematics get to the 
80% mark? We bring in our construction mana- 
gers. They take these drawings, break them 
apart and say, "If we were going to build that 
building based upon what we see now, these are 
the package assemblies that we need to build 
that building." 


If you know the packages, you can intelligently 
say to yourself, "What is the minimum construc- 
tion sequence | need to make those packages?" 
So, you have used a "package" to develop your 
construction logic. You are still in schematics 
when you have construction logic and the pack- 
ages that you need for the marketplace. 


You then go ahead and say to yourself, "What is 
the design logic to make my construction logic 
function for the packages | have assembled?" 

You then develop your design logic. When the 
owner approves the schematics, he approves the 
package assembly, the design logic, the construc- 
tion logic of building that building. That is 
roughly how we do it. 


Now to the $21 million graduate chemistry build- 
ing. What we did when the schematic design was 
nearing completion was to sit down and say, 
"These are all the major systems in that building 
needed to build it;" then we said to ourselves, 
"How do we assemble these things in the building 
packages?" So, we used color coding in the as- 
semblage of the activities into packages. 


The construction logic of this $21 million is a net- 
work, the very basic CPM network of all construc- 
tion activities. 


We put that activity network together, and we no- 
tify the owner that we have to be willing, if we 
have a slippage on an activity on top, to act im- 
mediately to determine what course of action to 
take. Do we pay that contractor a premium to go 
on overtime, because his end date will have major 
effects on the other one? Or do we go ahead and 
say, "Take that slippage, and pay the man be- 
neath him. Give him a change order to increase 
his staff." And, so, what we are doing is we are 
taking the end date of any activity and the start 
date of the activity behind it, and are constantly 
adjusting them. Each of these construction activ- 
ities are broken down into elaborate CPM's and 
we know exactly each function of that construc 
tion activity, how many feet he is going to pour 
per day, how many yards per floor material or 
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wall material or whatever. 


So from that construction activity we then assem- 
ble this design activity,and this design activity 
shows what we must do in our office to design it 
in order to send that activity out in the market- 
place, to get the shop drawings, and to approve 
the fabrication time. 


All of the construction activities and that whole 
network from beginning to end is exactly set up 
on this particular job for 26 months; and today 
we have 54% done-- as of last evening-- and we 
are exactly eleven days behind schedule. 


Now, to give you the highlights of this building-- 
it is 312,000 square feet... Ruckterstuhl and 

his lovable kindness, you see, he doesn't tell me 
what he's got in his hip pocket; and | imagine he 
has about $6 million hidden someplace else and 

| will find that out later in another one of these 
lectures. [Laughter]. You know, he is a very 
quiet guy: "Oh, Phil, it's all we've got; you've 
got to do it." You know, watch! I'Il find out 

it will be five million or six million. 


He said to us, "The latest date we can accept this 
building is September '74. But, if you can get 
it in by September '73, we will love you." We 
are currently expecting to give it to him in July 
of '72-- that is, we anticipate being able to turn 
it over to him in twenty-six months from the date 
we started to design the building. 


VOICE: May | just ask a question here? What 
is the point of that? Why didn't you start the 
building later? 


MR. MEATHE: Well, the user certainly would 
like to have the building. The time that he wants 
it is the latest time that he can possibly accept it. 
The sooner he gets it, the happier he will be. 


MR. RUCKTERSTUHL: At the lowest cost, too. 


MR. MEATHE: The lowest cost. The latest date 
was what everyone would assume to be the most 
practical date they could get it. 


VOICE: Well, you still have to operate; you 
still have to pay to keep the building there. You 
have got it, and you have got to pay for it. 


MR. MEATHE: The faculty is going to use it. 


And the owner will have that building in July of 
1972; and he should have it at a savings on the 
escalation-- to be sure you understand the figures, 
if you were to take that normal building over a 
seven year period of time, the savings this man 
will receive in savings of escalation and rent 
payment he would have made between the twenty- 
six months and the seven years exceeds the cost 
that he will pay for this building. It exceeds 

$20 million. 


As of now, he has a savings, | believe, of a 
million nine hundred thousand under his original 
budget, plus all the contingency money that he 
has set aside and expected to spend. 


Thank you. 
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MR. MATZKE: Well, this has been somewhat of 
a Fastrack presentation of what we have been 
doing. [Laughter]. 


We are running behind schedule and | don't know 
if we have time for questions now; but if | could 
just summarize in terms of what we have been 
able to do-- | don't want you to leave this meet- 
ing thinking that we are doing all of our work 
this way. 


| would say that about 95% of the work that we 
have accomplished to date has been done essen- 
tially by the conventional process, the serial 
process of preparing documents, putting it out, 
awarding a single bid to a general contractor, 
giving him the responsibility of getting the job 
done and so forth. But we are finding lately 

that if we don't follow this process, particularly 
on large projects, we can't do the projects at all. 


The secret nowadays is that in the past you took 
an owner's program and started to work with the 
functional relationship of spaces, playing around 
and coming up with a bubble diagram that says 
this space has to relate to that space, and so 
forth; going then into a relationship to the site 
and circulation and utilities. This accomplished 
a solution to the owner's problem which satisfied 
all of his area requirements, and his functional 
requirements. But that approach overlooked a 
major requirement, which is to be able to get the 
job done within the owner's time frame and bud- 
get. 


So, the thing that we have introduced into the 
process is a look at the whole process. How is 
this building going to be constructed, and partic- 
ularly, how is it going to be packaged and offered 
to the construction market? 


If you don't consider the market in which you are 
going to build the facility and the best way to 
get that facility built within the constraints of 
that market, you don't have a’ chance of getting 
the facility done within your time frame and 
budget. 


So, that what we have now brought up very 
early in the process is to look at the market and 
say, "How are we going to package this project 
and how are we going to put it out?" 


Interestingly enough, our experience shows us 
the only way to control costs on the project is to 
break the whole into as many pieces as possible 
and control the cost of each of those pieces. 


This may sound a little dangerous, but actually 
it is the only way you can do it. We had the 
experience on one project that when one of those 
pieces did get out of line, we were able to re- 
cycle, rebid and get back on our original time 
schedule. 


There are a lot of things that we found by apply- 
ing this process. You don't have to do it in every 
project in the same amount of detail that Phil has 
indicated. We have found it gives you other op- 
tions in the design of a medical school, which 
Bud Goldberg is doing for us; it is a great mega- 
structure and it has some problems. Bud was pro- 


posing a reinforced concrete structural system, 
and we had some apprehension about this. In the 
Stony Brook market we were already doing a par- 
ticularly large amount of concrete work. 


So, we convinced Bud that it was worth our while 
if he would also design a structural steel system. 
We would then put both on the market at the same 
time, making proper allowances for the concrete 
that would be needed to fireproof the steel. 


By putting both systems on the market and bidding 
them at the same time, we realized that the steel 
system was the more economical in that particular 
set of circumstances. 


| think this is the name of the game today. You 
have to look at a project in terms of how you are 
going to build it, and how you are going to mar- 
ket it. If you don't do that, you may not have a 
chance in our escalating market of getting the 
project done within the constraints of time and 
budget, which to us is as much a part of the de- 
sign process as anything else. 


Thank you. 
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SYSTEMS HEALTH BUILDING 


R. H. GOODMAN, 


E. M. HOSKINS, P. WARD 
U.K. 


MR. GOODMAN: Although you will be hearing 
three speakers this morning, we are speaking on 
behalf of a large multi-disciplinary team covering 
not only the architects, engineers and computer 
technologists but the planning nurses and doctors 
and others engaged in the health planning field. 


The purpose of this paper is not primarily to pro- 
duce an erudite exposition on the planning and 
construction of hospitals but to demonstrate the 
direction in which technology is moving, taking 
as our example, possibly the most complex of all 
building types, namely hospitals. 


Perhaps firstly | should describe the planning and 
construction processes within our National 
Health Service. Both the capital and revenue 
findings of all our hospital projects are centrally 
financed by the Department of Health and Social 
Security. The executive work, however, of 
building and running the hospitals is carried out 
by 15 Regional Hospital Boards, each one cover- 
ing a population of between 2 million and 6 mil- 
lion. The Department of Health and Social 
Security has a large multi-professional team con- 
sisting of architects, engineers, quantity sur- 
veyors, doctors, nurses and others, in total 
about 300 engaged in the health planning field. 


Most of their efforts are directed into the Re- 
search and Development Sector, of which the 
work we are going to describe today forms a 
major part. Similarly each of the Regional Hos- 
pital Boards has a professional structure consist- 
ing of the same professions headed by Chief Of- 
ficers whose major responsibility is to carry out 
or commission the carrying out of all hospital 
building in their Region. 


There is at the moment a major portion of the 
health (as distinct from hospital) work being 
carried out by the various Local Authorities 
covering health centers, old peoples homes and 
other similar health buildings. However, within 
the next two to three years this will be amalga- 
mated completely into the National Health 
Service. 


The scale of investment in health building is 
large; something over L40 million a year on lo- 
cal authority buildings in the health field. 


The work that we will describe is probably the 
most advanced in the field of computer aided de- 
sign currently in progress and it is not wholly 
accidental that this work is taking place at the 
DHSS. The fact that there is a large centrally 


monitored on-going programme of building, that 
relations between the Department and the Na- 


tional Authorities are good and that a fund of 
research and development data has been built up 


over the years, all contribute to making the 
situation ripe for this technology. 


The planning of hospitals has all the problems 
that are inherent in the planning of other build- 
ing types, except that they tend to be magnified; 
that is, the relationships between the functioning 
parts of the building are complex, the environ- 
mental services are critical and changes in tech- 
nical (in our case medical and nursing) manage- 
ment techniques are considerable and unpredict- 
able. These are the problems that are faced in 
the context of an apparently irreducable time 
normally taken in the design, production and 
construction stages of these buildings, assuming 
that we continue to use all of the traditional 
techniques. 


It has long been felt that hospitals were unique 
buildings serving a unique collection of clients 
and a unique community, but there is something 
esoteric in their design that can only be under- 
stood by specialists, and that no two problems 
are the same. A series of research and develop- 
ment projects carried out by the DHSS attempted 
to rationalize some of these beliefs and attempt- 
ed to simplify the apparent conflicting require 
ments of the various parts of the hospital and the 
various users. In building terms this meant at- 
tempts to reduce the construction to the lowest 
common denominator compatible with housing 
dissimilar functions, to identify the common 
functional elements and those which were inter- 
departmental and to go further into the rationa- 
lization of the construction in an attempt to find 
a system of modular or dimensional coordination. 


A first project at Walton Hospital, Liverpool, 
managed to accomodate a variety of differently 
functioning departments within the same struc- 
tural envelope which in itself allowed for the 
high degree of environmental services integra- 
tion. The building was industrialized, pre-cast 
and capable of rapid erection. Further studies 
culminated in a design for Greenwich District 
Hospital which was completely air-conditioned 
and has a sophisticated system of environmental 
control. The structure is totally pre-cast, 
highly dimensionally disciplined and at the same 
time houses all the departments of a normal 
general hospital. Its structural components hav- 
ing been reduced to four basic elements--the 
columns, the beams, the slabs and the fascia 
panels--which were constant throughout the en- 
tire building and in fact gave it its architectural 
character. At the same time certain key ele- 
ments to the management of the hospital were 
identified in terms of movement and communica- 
tions; and considerable studies were done to 
measure and monitor these movements. 


It was hypothesized that if the communication 
system at the hospital was the key to its plan- 
ning and if its communication system could be 
"generically" typed, then it would be possible 
to build up a range of hospitals with identifiable 
and measureable communication patterns, to- 
gether with the standardized planning compon- 


ents. Based on researches on earlier projects 
mentioned the likely communications (or Har - 
ness) shapes seemed to be the ring main, the T 
the H the L and the Linear patterns each of 
these having of course different communication 
characteristics. Matrices were developed to de- 
termine the ideal relationship of the various de- 
partments of the hospital at the varying scales 
of size. Some of these relationships could be 
variable and size dependent such as the relation- 
ship between stores and wards but some were 
virtually absolute such as distances between 
surgical wards and theatres. At the same time 
feasibility studies were carried out to determine 
whether a structural envelope was possible for 
all parts of these hospitals using the expertise 
already available from the Walton and Green- 
wich studies. Structural and economic investi- 
gations coupled with the decision not to general- 
ly apply full environmental control to the build- 
ing led to the final adoption of a 15.3 metre 
span structure with a secondary dimension of 5.1] 
metres; limiting the height of the buildings to 

4 storeys. This seemed to provide the right 
balance between economic structure and the 
communication requirements of the hospital. 
After a series of studies in cellular growth pat- 
terns of buildings it was decided to use a che- 
quer board pattern for a development for all 

the departments of the hospital linked to the 
harness zone at one end and extended outward 
in preferential series of profiles. 


At this stage of the development the Department 
asked for and received the assistance of a number 
of Regional Hospital Board Design Teams in the 
preparation initially of standardized operational 
policies and later in the actual design of the 
specialized hospital departménts. The standard 
operational policies which were designed to be 
nationally applicable were used as the guidance 
for these multi-disciplinary design teams set up 
in the participating Regional Hospital Boards. 

It was the task of these teams to design a range 
of incrementally sized departments that could 
cope with the district general hospitals currently 
being designed up and down the country and in 
conformation with the draft operational policies 
already agreed. A considerable amount of ex- 
pertise already existed in Regional Hospital 
Boards in different building types and teams 
which had specialized knowledge were selected 
for the appropriate hospital department. 


Following this project two identical hospitals 
were built at Bury St Edmunds and Frimley utili- 
zing the experience of industrialized building, 
repetitive structures and communication systems 
confirmed at Greenwich. Although the build- 
ings were exercises in economical building, their 
real value was not as cheap buildings but in the 
fact that two identical buildings were construct- 
ed for different clients serving communities some 
200 miles apart. 


This was probably the water-shed in standardiza- 
tion in that clients, traditionally highly indivi- 
dual customers, were prepared to accept a stan- 
dard solution, providing of course that the stan- 
dard solution was sufficiently flexible for their 
needs. 
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Concurrently with these exercises the Depart- 
ment was engaged in the rationalization of the 
various structural and constructural components 
of health building not only in their dimensions 
and design but in the processes by which this 
information passed from designer to manufacturer 
to constructor. The communication of informa- 
tion is one of the major problems within the 
building industry and seemed very susceptible 

to a systems analysis approach. The CUBITH™ 
method consists of six basic sub-systems within a 
total system and comprises briefing, designing, 
production material, construction, commission- 
ing and an evaluation sub-system. These sub- 
systems presume the construction of a data bank 
consisting of a series of data bases which will be 
constantly updated. Our present efforts will 
concentrate on three major sub-systems govern- 
ing the production material and construction 
processes and will apply these to the standardi- 
zation projects. At the same time work was 
started in an attempt to relate this systematic 
approach to ADP techniques taking the premise 
that it was possible ro use systems without com- 
puters but not computers without systems. 


At this stage the Department extended its re- 
search and development effort into an exercise 
in the feasibility of planning standardization in 
the context of a systems approach to the briefing 
planning and construction process. Preliminary 
work had already been carried out into the stan- 
dardization of two departments of a hospital, 
namely wards and maternity, with only limited 
success. However if as seemed likely the "cli- 
mate" was right for the acceptance of standardi- 
zation, how could this possibly be achieved 
bearing in mind that to be fully effective it 
should be nationally acceptable? 


Although the systems side of this exercise was 
already committed to ADP, exercises were now 
carried out to see whether this highly dimen- 
sionally disciplined type of development was 
applicable to computer aided design techniques. 
It seemed that this form of planning was in ef- 
fect playing a game of three dimensional chess 
which could equally well be played by the use 
of a computer, assuming that the computer could 
be programmed to know the rules of the game. 
The large integrated system which was necessary 
could only be justifiable if there was some form 
of coordinated loading methods in order to re- 
alize the full economic potential in a way that 
manual methods cannot. And also this system 
could only be commissioned by a large organi- 
zation such as DHSS although it could be sub- 
sequently and profitably used by Regional Hos- 
pital Boards and private consultants. To this 
end work was commissioned with ARC and BL. 
Ed Hoskins of ARC will continue this part of the 
story in due course. 


“Coordinated use of Building Industrial Tech- 
nology for Health 
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MR. WARD: Mr. Goodman has just outlined our 
concept of systems building. He mentioned the 
various sub systems and how these are supported 
by Data Bases. It is my task to say a little about 
three of the data bases as they relate to the Har- 
ness Programme of Hospital Building. 


The three data bases | shall talk about are: 
1. The Manufacturers Data Base. 
2. The Activity Data Base. 
3. The Production Documentation Data Base. 


Firstly, the Manufacturers Data Base. 
This concerns the Building System-- the Hardware 


In parentheses | would point out that | have used 
the expression Systems Building and Building Sys- 
tems and | trust that from the context of their use 
you realise what we mean by the two terms. 


By Systems Building we mean a total system right 
through from inception to evaluation. 


By Building System we mean Hardware. 
So then, the Manufacturers Data Base. 


What | shall describe is not a closed system in the 
sense that it relies on any one manufacturer's pro- 
ducts for any particular part of the system. Al- 
though there is at this time a rigid dimensional 
framework applied to the standards programme, 
we have been anxious to enable users of the sys- 
tem to opt from a range of manufacturers and pro- 
ducts depending on cost, geographical location or 
especially for cladding, aesthetic predelictions. 
It is, if you like, the concept of a half-open sys- 
tem. 


You have heard that Harness planning at the mo- 
ment, and | stress that, at the moment requires 
that the Standard Departments are planned on a 
chessboard grid each module of which is apsrox- 
imately 16 metres square. The black squares can 
be considered as the building areas and the white 
as courtyards providing light and air. 





As all good developers of building systems, we 
looked first at the structure and external enve- 
lope. We found that the structure required to be 
able to satisfy the need to marry together the col- 
lections of modules of various shapes which formed 
the standard departments and, more difficult, the 
requirement to play 3D chess. In other words, to 
have the facility to place the modules in varying 
relationships one above the other. Our simula- 
tions have led us to realize that Harness hospitals 
by their very nature appear organic and very sel- 
dom conform to a simple controlled shape. 


These factors have led us, after many trials and 
errors, to adopt an articulated structure, which 
means that each module is a self-contained 
structural entity. 


Looking in detail at one typical module one can 
begin to see some of the advantages we have 
found of this articulated structure. It consists of 
three 15.3 by 5.1 metre bays surrounded by a 

1.2 metre tartan zone. The module is divided in- 
to a coarse planning grid of 600mm with a second 


preference grid of 300mm. The 600mm grid is al- 
ways adopted at the interface with the cladding 

so as to reduce to a minimum the range of cladding 
components. Apart from thin floor slabs these tar- 
tan zones are completely free of structural members 
both horizontally and more importantly vertically. 
These freeway spaces occurring at controlled inter- 
vals have proved vital in achieving a systematic 
approach to the installation of engineering ser- 
vices. For these engineering services we have 
adopted a zoned or layered approach. It has been 
found that 1.8 metres is needed for the services as 
a general rule with a deeper zone of 2.1 metres 

in the Harness zone itself. 


1.2 metres of this is occupied by structural beams 
which have been designed in conjunction with the 
serivces engineers to afford the maximum penetra- 
tion zones where they are needed most. 


The cladding zone, 200mm wide, straddles the 
centre of the tartan zone leaving a horizontal 
services zone between the cladding and the struc- 
ture. In some circumstances when a department 

is planned it cannot be foreseen if some sections 
of the perimeter will be an outside wall or an in- 
ternal interface with an adjacent department. 
This will often depend on just how a particular 
hospital is put together. 


In these circumstances the cladding zone becomes 
the partition zone between two departments and 
thus obviates the need for planning options within 
one department. 


| would mention in passing that some of the stand= 
ard departments have thrown up the need for a 
deep plan without courtyards and this can easily 
be achieved by "dropping", as it were, structural 
modules into the courtyards. In doing this, of 
course, the vertical freeways are still maintained 
at corner column situations. 


The structure can be made from either steel or 
precast concrete and each can be fabricated and 
erected by a number of firms throughout the U.K. 


We are building two small prototype buildings of 
about a half-millions Pounds each, one using a 
reinforced concrete structure ard the other a steel 
structure in order to evaluate the use of different 
materials. 


That, then is the broad outline of the structural 
sub-system. 


For the other building sub-systems we were ina 
favourable position in that for several years now 
the Department has developed and used a large 
number of dimensionally coordinated building 
components. It has proved to be a fairly easy 
task to use or adapt this range of components into 
building sub-systems. The sorts of components | 
refer to include a comprehensive range of storage 
units; lab fittings; door sets; sanitary fittings and 
assemblies; partitions; and many more. 


These components were developed in the following 
way. A performance specification, and in some 
cases design details, were prepared and industry 
was invited to submit design bids, including costs. 
We didn't use a purely performance specification 


approach. 


These bids were evaluated and sometimes modified 
in conjunction with the manufacturer. Eventually 
the components were launched on the highly 
skeptical world. However, about five million 
Pounds worth ($12.5 million) of these components 
are being used each year and there is a compre- 
hensive system of testing and evaluating the com- 
ponents in use and for improving or adding to them 
where necessary . 


As with the structure therefore, all the constituent 
parts of the other building sub-systems can be ob- 

tained from a number of manufacturers situated in 

various parts of the U.K. 


Next we come to the Activity Data Base and this, 
among other things, is a system of selecting the 
components needed to satisfy a particular user 
requirement. 


We are analysing every separate activity carried 
out in a hospital. So far we have completed 
about 80%, and the remainder will be completed 
in about three months time. When these are com- 
pleted there will be about 900 activities recorded. 
These analyses are recorded on Activity Unit Data 
Sheets. 


For example, a sheet records the building com- 
ponents, equipment and engineering terminals re~ 
quired in the preparation of beverages for a 72 
bed ward. It covers the beverage preparation, 
washing up facilities and storage needs for dry 
goods. Also on the Sheet is a complete schedule 
of components, services, outlets, equipment and 
furniture needed to perform the activity. 


Another example would be the analysis of a clin- 
ical examination activity. Once again all the 
necessary hardware is scheduled out. Another 
Sheet records activity requirements for the assisted 
bathing of a category 5 patient-- that is, a patient 
who is incapacitated but not completely immobile. 


These are examples of the 900 activities | men- 
tioned earlier. 


The fitting out elements and engineering terminals, 
therefore, of any room in the hospital can be ex- 
pressed as a collection of Activity Unit Data Sheets 
covering all the activities which take place in 

that room. 


The next step is to record, room by room, the 
functional requirements of the room as a whole, 
as regards environmental factors and performance 
requirements of the main internal sub-divisions of 
space. This exercise also is virtually completed. 


With these two sets of data, the activity data and 
room data, the selection and coding of components 
is relatively straight forward. 


In support of the components themselves, we have 
an index of junction situations, which relates to 
sets of standard junction details. The method of 
joining the standard components is recorded on 
detail sheets and the responsibility for providing 
jointing components is placed on one or other of 
the component manufacturers. You will hear how 


these junction details are automatically retrieved. 


Mr. Goodman has outlined the way in which the 
numerous teams have designed the hospital de- 
partments. The methodology of component selec~ 
tion and coding H have described means that 
these teams can produce drawings which form the 
computer input in the production drawing sub- 
system. You will hear shortly to what extent we 
are using computers to produce the production 
drawings and schedules to support the standard 
departmental plans. These form the third Data 
Base | am speaking about today-- the PDDB. 


We offer the users of the Harness System then, 
not just a building system but complete production 
material, ready for use by a contractor, for all 
Standard Departments-- about 80% of the total 
drawings and schedules required to construct a 
hospital. In addition we provide a methodology 
for producing the remaining 20% of production 
material so that a consistent set of drawings and 
schedules are finally presented to a contractor. 
| stress again that these Standard packages of 
production material do not tie a user to any 
particular component manufacturer. 


Harness is a rolling programme of hospital build- 
ing and from what | have said it will be clear that 
real possibilities are opened up in the fields of 
bulk purchase of building components, serial and 
run-on contracts, and the use of managing con- 
tractors for one or even a series of hospitals. All 
these possibilities are being actively considered 
and in some instances tested. We have already 
picked up some guidance from this conference on 
these matters. The concept of inviting a contractor 
to become a member of the design team from the 
very outset is an attractive one. He becomes a 
member of the team, paid a fee like other consul- 
tants for using his skill in managing the construc- 
tion process-- from which he made no direct pro- 
fit. This is something we are keen to explore. 


This idea has been termed "inviting Daniel into 
the Lions den", ora "cuckoo into the nest", 
depending on one's point of view and prejudices. 


We are confident that the particular systematic 
approach to the building process we have outlined 
will contribute to the achievement of one of the 
claims made for systems building-- that is, that 

it speeds up the process. 


The average gestation period for a hospital in the 
U.K. is 56 months-- nearly five years. We firmly 
believe that Harness Hospitals can start on the 
ground within twelve months of the start of the 
design processes. This is perhaps the major con- 
tribution, as this speeding up of the process, 
allied to a vigorous and effective updating pro- 
gramme means two things: 


!, A muchgreater flexibility in the total 
hospital building programme. 


2. You do not start building hospitals which 
are already out of date. 


MR. HOSKINS: Mr. Goodman and Mr. Ward 
have outlined the role of systems and standards 

in the DHSS approach to health building and in 
the course of their exposition have indicated that 
apart from the development of the design logic of 
the Harness system and the selection and design of 
the building hardware components, the other con- 
stituent of the system is the extensive use of com- 
puter aids in the building design and production 
processes. | intend to describe the computer sys- 
tems that are currently under development as a 
necessary part of the DHSS Systems Health Build- 
ing effort. 


Work is in progress on two separate computer 
systems which have been conceived as discrete 
complementary entities and which are now about 
to be linked. They are as follows: 


1. The Development Plan System (DPS). This 
is a computer aided design system involving the 
planning of these hospitals at the macro scale. It 
is being developed by my own firm, Applied Re- 
search of Cambridge [England] Limited. 


2. The Production Documentation System (PDS) 
which deals with the extensive automatic data 
processing task of coping in detail with the pro- 
duction information for the finalized hospital 
with particular reference to the standard depart- 
ments. This task in being undertaken by Systems 
Programming Limited. 


A development control plan can be reached 

from a unique brief of hospital content, as ex- 
pressed in terms of Harness departments, by the 
project team using the development plan system. 
This calls on both information about standard de- 
partments and the characteristics of a subset of 
the available standard building components; that 
is, those involved with the shell and structure of 
the whole building. 


The production documentation system receives, 
stores and is capable of implementing updates 

to the more detailed information which is neces- 
sary for the layout or detailed plan of the single 
department. It is the production documentation 
interface of the DPS which carries out the col- 
lation and detail modification processes neces- 
sary to convert standard documentation into that 
appropriate to a particular hospital . 


It is reasonable comment that many aspects of 
the system being described here are made pos- 
sible by a high degree of coordination implied 
within the DHSS Harness project. It is this 
that makes possible the whole process, from 
automatic assembly of plausible hospital plans 
through to automatic processing of on-site doc- 
umentation. Thus the actual computer software 
systems as implemented are specific to the task 
in hand, however that does not mean that the 
experience and principles involved are not 
relevant to the intrinsic problems of other build- 
ing types. 


| will now attempt to describe in a little more 
detail some of the actual features of the system. 
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THE DEVELOPMENT PLAN SYSTEM (DPS) 


The stages of working of DPS : 


1. The provision of hospital brief and 
functional content in terms of number and se- 
lection of departments. 


2. The provision of operational policies 
relating departments to one another. 


3. The provision of a site determining 
likely avenues of approach to the outline hos- 
pital form. 


4. The provision of the designer's require- 
ments to be accepted by the machine. Here it 
should be noted that any degree of manual inter- 
ference can be accepted by the machine, rang- 
ing from the complete designer's concept of a 
development plan to none at all. We tend to 
feel that the mechanism normally used would be 
to allow the designer to specify all requirements 
that he considers necessary and then to allow the 
machine to sort out reasonable plans within that 
context. 


5. The evaluation of that resultant plan 
so that the designer has anaccurate appraisal 
of the assembly as a basis for his critique of the 
hospital and so that he can initiate improvements 
of one form or another. 


6. He may then reformulate the develop- 
ment plan if required and reevaluate the result. 


7. Eventually he will be satisfied with his 
solution to the problem and will be able to com- 
mit himself to the construction stage in the know- 
ledge that he has reached a well-reasoned com- 
promise. 


The work is divided into two separate program 
packages: 


HAP 
SHEP 


Hospital Assembly Program 
Simulated Hospital Evaluation 
Program 


As a rule the working of these programs is 
highly dependent upon the logic and principles 
of the Harness concept itself and in many re- 
spects they would not have been feasible within 
a more general context. 


The HAP Process 


The hospital assembly program is a solution to 

the specific problem of creating development plans 
for Harness hospitals. It is unlike many pre- 

vious attempts to use the computer as a spatial 
allocation tool in architecture or planning in 

that it is problem specific with the following 

very significant features: 


1. It depends on designer choice of a cir- 
culation route for the development. This is a 
rational decision as it takes out of the machine 
sphere many dubious value judgements and allows 
the designer a great deal of control over the out- 
come. 
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2. It manipulates real building blocks-- 
the Harness departments which have known 
contents and rules of assembly. 


3. The traffic relationships between de- 
partments of hospitals in the context are already 
relatively well understood, are not subjective 
judgements, and are collectable data. 


4. \t allows the design team degrees of 
manipulation over the development plan, 
from non-automated to fully automated. 


The design team can input a complete hospital 
manually, or can let the computer create a pos- 
sible hospital plan without any control apart 
from the original delineation of the circulation 
route or Harness. Its major role however is seen 
as rapidly completing a development 

plan alternative when the team has inserted a 
group of sensible restrictions on the plan, that 
is, it solves the location problem to minimize 
internal traffic loads in light of the design team's 
requirements. It can execute this task rapidly 
and efficiently and make available these alter- 
native solutions for subsequent comparative 
evaluation. 


5. It works in three dimensions. 


6. It attempts to arrive at simultaneous 
absolute solutions of the problem rather than a 
sequential placement or component swapping 
solution employed by more generalized methods. 
Even within the Harness concept however the 
automatic simultaneous solution to the whole 
problem is a very large computing task, and, 
therefore, the automatic assembly process is 
split into two separate stages with further design 
manipulation available at the intermediate point. 


Stage 1: CLUSTER 


As a response to the input of the Harness 
the site area in relation to the route is split 
into zones on each level of the development. 
The primary stage of the automatic process tests 
exhaustively the allocation of various clusters 
of departments to these zones and results in an 
arrangement giving a minimum estimated total 
circulation for the whole hospital. This evidence 
is presented to the design team for appraisal and 
possible modification. 


Stage 2: POSITION 


The mechanism which groups departments 
into clusters takes some account of the compat- 
ibility of the shape of departments within that 
cluster so that compact DPS are formed. This 
next stage explores the actual department fitting 
problems within each clustering zone. This 
system takes account of the internal relationship 
of departments within the group, the relationships 
of groups of departments within the remainder of 
the hospital and the spatial fitting problems of 
the departments of the groups themselves, both 
horizontally and vertically. 


7. The outcome of this second automatic 
stage is a layout plan for the whole hospital 
which is displayed for manipulation by the de- 


sign team, and it may be stored for further anal- 
ysis by the SHEP programs. 


This outline of the significant features and 
working of the HAP process has stressed firstly 
the role of the design team in the DPS process 
and secondly the relatively rapid response re- 
quired. This system has always been considered 
as an interactive design team-computer task. 
Only recently have definite modes of working 
for this mechanism been put forward. Initially 
it was considered that conventional teletypes 
in various parts of the country would be a suit- 
able mode of working, and the system was origin- 
ally written with the economical view in mind. 


However as the pattern of the DHSS Systems 
Approach to hospital building has become clari- 
fied, and actual modes of working established, 
mechanisms for visual display of plans via stor- 
age tubes have been implemented. Even now 
the use of a true interactive graphics terminal is 
not seen as an absolute necessity. This manner 
of thinking has tempered the writing of much of 
the program, and the virtual size of the programs 
has been held down to remain competitive in the 
Atlas time-sharing environment. 


The Building Representation 


One of the most significant features of the Har- 
ness Hospital DPS systems is the ability to trans- 
late from the image of the building displayed at 
the end of the HAP process, which is solely a 
demonstration of disposition of parts, into a 
realistic simulation of much of the hospital which 
would result from this particular assembly. The 
vehicle for achieving this is the building repre- 
sentation. It is this building representation which 
is manipulated by the programs to give indicators 
of design performance for comparative purposes. 


The building representation is translated into sev- 
eral forms suitable for the various evaluative 
tasks required. In the Harness concept there are 
two basic planning modules: The 15 meter square 
planning module which is subdivided into 5 meter 
square dimensional modules, which form the basis 
for the evaluative operations. In the course of 
the HAP process the hospital is held at the level 
of the 15 meter square to economize on space. 
However, prior to the SHEP process a conversion 
and expansion process is required to describe it 
at the 5 meter square module level. Simultan- 
eously this conversion process creates other de- 
scription mechanisms such as a compact height 
description for the whole hospital which allows 
for description of the location of unfilled struc- 
tural areas or stilts and also a compact harness 
description. This mechanism is used more because 
of computing necessity than for the direct needs 
of actually running the programs. If the machine 
available was infinitely large such considerations 
would not be necessary. 


For the computer minded, the HAP process pro- 
duces a digital image or building description of 
the DPS, which for a 1200 bed hospital is held 

in approximately 10,000 48bit words or 60,000 
bytes. In other words it is manageably compact. 
This description is passed on to the second process 
within the DPS, the Simulated Hospital Evaluation 
Program, SHEP process. 


The SHEP Process 
The simulated hospital evaluation program: 


This is primarily the mechanism used for the com- 
parative analysis of alternative hospital areas. 
ARC holds that valid comparison between alter- 
natives is achievable only by a detailed examina- 
tion of the consequences of the whole hospital 
assembly. Within the Harness concept it is pos- 
sible to consider much of the detailed design con- 


tent of the departments as "sealed" packages which 


are dealt with in a separate context. However, 
the comparative analysis is concerned in great de- 


tail with those parts of the hospital which do vary 
according to the total assembly. Thus the SHEP 


programs are involved in simulating the variations 
in: 

Circulation 

Cladding 

Environmental performance 

Energy requirements 

The Harness 

Site usage 

Site works 

Structure 
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Logically the manner in which these evaluative 
processes operate is definable as two separate 
steps: 


1- Automatic design 
2- Evaluation of the simulated hospital 


The concept of automatic design is significant; 
it is the process which from relatively small 
amounts of information held in the building re- 
presentation "fleshes out" the component detail 
of the particular building in question, internal 
to the machine, by depending on the automatic 
inference of details according to their context 
within the whole DPS. In other words the 
machine "knows" the inherent logic of the 
building method and is able to act on it so as to 
set up its own basis for building evaluation. 
These evaluations may take the form of taking 
off the components identified or calculating 
environmental loads in the building. 


As these evaluation results are produced by the 
machine,a synopsis can be automatically retain- 
ed on a special file which can be interrogated 
at a future date to act as a comparative measure 
of hospital performance. 


The mechanisms of automatic design,as well as 
providing an absolutely accurate basis for hos- 
pital costing by unit components, have simultan- 
eously located all those components existing 
with the shell, structure, etc. When a DPS is 
finalized, this information is significant in the 


production documentation process, and it is pos- 
sible to hand over such items of information for 
automatic inclusion within the production doc- 
umentation system, 


For reasons of internal verification ARC has been 
outputting locational plans of structural and 
shell elements,and it has seemed plausible that 
this shorthand locational information simply out- 
put to the line printer could in itself form useful 
production tools. However, the problem of co- 
ordination with other production output may in- 
validate this approach. Nevertheless it is now 
clear that ARC's output of locational information 
of DPS will satisfactorily form the basis for col- 
lation of detailed information on separate depart- 
ment information into the whole "project file". 


THE PRODUCTION DOCUMENTATION SYSTEM 
(PDS) 


Production Documentation for hospital building 
has always been a task involving the handling of 
large quantities of data in written as well as 
graphic form. The computer system currently 


being developed by SPL (Systems Programming Ltd.) 


is intended to alleviate and speed up these pro- 
cesses. 


Automated design of hospital departments is seen 
as an extremely complex task and is not attempt- 
ed within this system, cf. the HAP process; the 
starting point therefore is a detailed manually 
designed drawing of a standard Harness depart- 
ment and also a data base of available building 
components. The system provides for the input of 
a detailed plan into the machine, its modifica- 
tion and its output in various forms which are 
suitable for its subsequent use by the design team, 
the hospital project team, and the contractor as 
tendering or on-site documents. 


The major part of the input process of the Harness 
department plan for both original and subsequent 
modifications is carried out using the digitizer 
and accurate drawings of department layout. 
These are translated by the digitizer into paper 
tape using a specially developed Graphic Take- 
off Language which allows for the location of 
specific components and their identification by a 
predetermined code. The information is then 
read into the computer and verified for both syn- 
tax and content. If all is satisfactory the inform- 
ation is translated by the machine into a digital 
description of the particular department plan; 
this provides the basis for subsequent manipula- 
tion, such as the automatic selection of junction 
details occurring between components. 


It is accepted that the standard departments them- 
selves may well change frequently in detail in re- 
sponse to changes in medical need. In order to 
carry out this complex task an interactive graph- 
ical update system is employed using a small sat- 
ellite computer linked to the major time-sharing 
system. This allows for the display of part or all 
of the plan of a particular department, and it 
permits the manipulation of the elements of the 
plan. 


After initial input or modification, detailed in- 
formation is required in various schedule forms to 


provide the Quantity Surveyor and contractor's 
estimator with the basis for their assessment of 
the actual plans. The form of the schedules is 
flexible and can provide specific breakdowns 
of information suitable for the various parties 
involved. Thus, consequent on modifications 
being made to a standard department, full doc- 
mentation of the whole and of the modifications 
is easy. 


The volume of drawn material involved in a 
hospital building is very large; the system is 
able to produce on demand a wide variety of 
drawings produced from its standard department 
data bank. 


Having said that the production documentation 
system is capable of carrying out this degree of 
detailed work within the hospital building pro- 
gram, it only remains to say that the DPS does 
not in fact retain or develop a great deal of 
project specific information which may be thought 
of as "matrix" which contains the standard de- 
partments. The role of the production documen- 
tation interface of the DPS will be to set up and 
trigger off the project specific amendments with- 
in the PDS so that correct documentation is pro- 
vided for each separate Harness hospital. 


Note: Abbreviations are as follows: 


DHSS = Department of Health and Social 
Security 

ARC = Applied Research of Cambridge Ltd. 

HAP = Hospital Assembly Program 

SHEP = Simulated Hospital Evaluation Program 

DPS = Development Plan System 

PDS = Production Documentation System 


SYSTEMS HEALTH BUILDING: ILLUSTRATIONS 

SLIDE 

NO, DESCRIPTION 

THE DESIGN PROCESS 

] The Harness, around which depart 
ments are arranged. 

2 Typical standard planning solution 
using the 16.2 metre grid. 

3 Typical three-dimensional model. 

4 " " " " 

5 Assembling the standard departments 
into a whole hospital. 

6 Assembling the standard departments 
into a whole hospital. 

7 Computer aided design techniques. 


THE PRODUCTION MATERIAL PROCESS 


Computer print-out of coded production 
drawings and component schedules. 
9 Detail of computer print-out. 


IMPLEMENTATION 
10 A typical Harness hospital, plan. 
1] ats a e , perspective. 
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A SUMMARY DESCRIPTION OF THE VETERANS 
ADMINISTRATION SYSTEMS PROJECT 


CHRISTOPHER ARNOLD 


For the last four years, BSD has been working 
with the Veterans Administration to develop a 
building system for hospitals. For this project, 
we have established a joint venture with 
another San Francisco architectural firm, Stone, 
Marraccini and Patterson, who are recognized 
specialists in hospital design. 


The basic working group has consisted of five 
or six architects, supplemented from time to 
time by principals and outside consultants, 
with the work load split roughly fifty-fifty 
between the two firms. 


The first year was devoted to a feasibility study 
and generation of alternative system development 
programs. Of the alternatives presented to the 
VA in the initial study, the least grandiose was 
selected; our client was clearly not in a posi- 
tion to sponsor and SCSD or URBS-type project. 


The problems facing the VA are classic: escala~ 
ting costs of construction and operation, coupled 
with rapid obsolescence leading to general dis- 
satisfaction with building performance. Since 
the majority of their construction budget goes 
into modernization of existing buildings, and 

a sizable proportion of operating funds is 

spent on more minor alterations, they are 
acutely aware of the low level of adaptability 
provided by traditional methods of design and 
construction. 


Systems analysis of the VA's total building 
production process revealed another issue: a 
weak feedback link between their field experi- 
ence and formal evaluations on the one hand, 
and their programming, design and construction 
procedures on the other. This situation turned 
out to be a major factor in the conceptualization 
of the nature and function of our "final product." 


The five broad problem areas--cost, performance, 
time, adaptability and feedback--were directly 
translated into project objectives; our system 
design had to make some significant contribution 
in each. Obviously, they are all relative. 

That is, each can be alleviated indefinitely 
without ever achieving an ultimate "solution." 
The original project concept was pretty clearly 
that of a traditional building system, that is, 

an innovative design for a limited set of building 
components, more or less in the sense of 
engineering design. 


The particular subsystems selected for our study 


were structure, ceilings, partitions, heating 
and cooling, plumbing and electrical distribu- 
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tion. All other subsystems, such as exterior 
walls, communications and materials handling, 
were outside our scope. Nevertheless these 
"non-integrated" subsystems had to be taken 
into account to sufficient degree to assure 
their compatibility with the overall design. 


This more less arbitrary cutoff, and the 
arbitrariness of the component categories 
themselves, have obviously been constraints 
on system design. Other major determinants 
have been the requirement of nationwide 
applicability and the need to conform to all 
current laws, regulations and procurement 
policies. Furthermore, the VA was not in a 
position to guarantee an ongoing construction 
market which could be used to induce manu- 
facturers to develop new products; we were 
thus limited to the use of components already 
in production. 


The term used in the feasibility study to des- 
cribe our general design approach was "systems 
integration." This was at first taken to refer 

to physical integration of certain components, 
such as lighting and ceiling, to facilitate 
prefabrication of complex assemblies. But 

it very quickly became evident that the stated 
objectives would not necessarily be met this 
way in practical application to the de facto 
building process. So the interpretation of 
"integration" was broadened to "coordination." 
As it turned out, systems analysis of conventional 
design and construction suggested the need for 
"uncoupling" various components, such as 
partitions and services, to achieve the desired 
degree of adaptability and access. Where the 
conventional arrangement was, in effect, 
already over-integrated, our special meaning 
of "integration" became ironically "disintegra- 
tion," a word we never actually used for obvious 
reasons. 


Our original building system preconception 
included the notion of a "design," called 
contractually the Building System Prototype 
Design, as a set of detailed drawings and 
specifications for a unique "kit of parts." The 
idea was to produce documents which could be 
directly incorporated into the otherwise con- 
ventional drawings and specifications for a 
series of hospital construction projects, and 
thereby convert them, or subvert them if you 
will, into "systems" projects, with all the 
advantages that are associated with this approach. 


A corollary to this early view of appropriate 
procedure was the idea that we could, and 
should, attempt an evaluation of available 
building products in sufficient scope and detail 
to produce a complete list of those which could 
meet our established performance requirements. 


Our growing awareness of the unfeasibleness of 
this task was instrumental in the subsequent re- 
thinking of our whole approach. We began to 
recognize certain implications of producing 

a general design considerably in advance of 
any specific construction project which would 
use it--implications which had escaped our 
original feasibility analysis. 


Similarly, the usefulness of performance speci- 
fications--another preconception--became very 
dubious in the context of the given constraints. 
(By specifications, as distinct from requirements, 
we mean legal bidding and contract documents.) 
After extensive discussion with manufacturers, 
contractors, our engineering consultants and the 
VA, we came to the conclusion that there would 
be no particular advantage to performance 
bidding within the scope of individual hospital 
construction projects, bearing in mind that we 
were not to be involved in new product develop- 
ment. 


Running parallel with the process of building 
subsystem design has been a set of tasks con- 
cerned with the development of corresponding 
architectural disciplines. The intent of these 
disciplines, or strategies, is to maximize the 
effectiveness of the various subsystems in their 
application to building design and construction. 
The basic concept introduced by the feasibility 
study, and carried into the initial stages of 
design development, was a set of planning 
devices called space modules. They were not 
modules in the sense of units of length, but 
were rather units of building volume. They were 
to have a geometry that would allow them to be 
assembled in various combinations to produce 
alternative plan configurations. In other words, 
they were intended to be basic building blocks 
for schematic design. 


Our final catalog contains eleven simple one 
story high rectangular modules, ranging in 
area from about 3300 to 10,500 square feet. 
The typical forty-bed nursing unit favored by 
the VA can be provided by one of the larger 
modules, or two of the smaller. 


Each module has been "tested" by planning 
studies to determine which hospital functions 
can be reasonably accommodated within its 
boundaries, and in what ways it can be 
attached to other modules. Thus, in the process 
of schematic design, an architect can build up 
alternative configurations out of these simple 
large-scale units with a certain confidence 

that once a specific configuration is selected, 
he will be able to develop appropriate detailed 
floor plans within the established boundaries. 

He also knows which functions can be accommo- 
dated in future alterations. In fact, the original 
detailed plan can be conceptually viewed as 
the first alteration. It likewise becomes a 
simpler matter to respond to program changes 
during the construction period. 


However, as our focus shifted from the in- 
patient bed-care areas of the hospital to the 
other functional areas and to the hospital as a 
whole, the space module began to recede to 

a level of secondary importance. The special 
design determinants of the nursing wards, such 
as relatively stable bedroom arrangements and 
the requirements for exterior exposure (aspect), 
were not present in the other areas, and thus 
there was insufficient basis for further exten- 
sion of the space module scheme. Meanwhile, 
we had been developing strategies for services 
which included the decentralization of distri- 
bution networks into more or less standardized 


service modules. These service modules even- 
tually supplanted the space modules as the 
primary planning discipline. 


Nevertheless, the optimum service module size 
was estimated to be about 10,000 square feet, 
which allowed them to be coincident with one 
or two space modules in the ward areas. In 
these areas, service module size and shape 
would still be based on the prior selection of 
appropriate space modules. Once service 
module dimensions are set, however, they 
become the actual planning units in the genera- 
tion of a schematic design. 


The service modules are organized into three 
basic components: the functional zone below 
the ceiling, the service zone above the ceiling, 
and a service "bay" enclosing the mechanical 
and electrical rooms, service shafts, emergency 
stairs, etc., at the perimeter. 


The functional and service zones are separated 
by a ceiling designed to act as platform capable 
of supporting workmen and a limited amount of 
equipment anywhere on its surface. These zones 
are in turn separated from the service bay by a 
shear wall which contributes to the lateral 
stability of the structure in geographical areas 
subject to earthquakes or high wind loads. 
Heavy mechanical and electrical equipment 
such as fans and transformers is restricted to the 
service bay at the functional zone level. 


In addressing ourselves to the problems of adap- 
tability, construction time, and general building 
performance, we began to realize that the space 
organizing skills of architects may often be in 

a sense misdirected in the traditional approach 
to hospital design. That is, they may be 
spending an inordinate amount of time elaborately 
optimizing floor plans in terms of the original 
program, as if that program were to remain sub- 
stantially stable for the life of the building, 
while virtually ignoring the organization of 
service space. 

Furthermore, evolving medical technology and 
environmental standards have gradually in- 
creased the proportion of service and space to 
total building volume until it now approaches 
fifty percent. The coordination of service 
distribution networks within that space is still 
largely accomplished in the traditional ad hoc 
manner, a large number of critical decisions 
being left to engineers and contractors in the 
field, neither of whom are normally trained in 
the skills of spatial organization. 


These considerations led us to believe that the 
usefulness of our system design could be greatly 
enhanced by incorporating a well developed 
discipline for service space organization. We 
were further motivated in this direction after 
visiting some recent hospitals and laboratories 
which employed deep interstitial spaces, but 
with one exception (Louis Kahn's Salk Institute) 
had not benefited from more than the traditional 
degree of coordination. It was startling to see 
service space of twice the normal depth with no 
apparent reduction of overcrowding, inacces- 
sibility, etc. 


The two primary causes of this unfortunate state 


of affairs were immediately evident: the presence 
of a forest of fireproofed steel truss diagonals, 
and the lack of rigorous routing discipline. To 
this was added the fact that access was seriously 
limited by widely spaced catwalks. Again the 
exception was Salk Institute, which has concrete 
Vierendeel trusses, a continuous platform and 
highly organized networks. (It was also a 
solution much more costly that we could afford.) 


A cost-benefit comparison of service space 
provided by deep long-span trusses as opposed to 
shallow medium-span beams with suspended plat- 
form indicated distinct advantages to the latter. 
The catch, of course, is that the beam structure 
requires more columns, which can constrain 
freedom of planning and adaptability. 


So we became involved in extensive planning 
studies to determine the practoca; effect of 
various column spacing schemes. We found 
that in the range between the conventional 20 
to 30 foot bays and the innovative 90 foot two- 
way spans now being tried, the most significant 
reduction of constraint occurs at the low end of 
the scale. That is, by the simple expedient of 
using a conventional span in one direction but 
approximately doubling it in the other, half the 
columns are eliminated. We judged that this 
arrangement produced considerable improvements 
in planning convenience, but that further 
increases in span did not provide anything like 
proportional beneficial effects. 


Further study of functional space requirements 
for various activities were required to establish 
specific dimensions, optimum at least in terms 
of the VA's current standards. We settled on 

a single bay width of 22.5 feet for the primary 
structure, and a range of five spans from 40.5 
feet to 58.5 feet on a 4.5 foot module for the 
secondary structure. This allowed a very 
shallow overall structural depth which could 
then justify a fairly deep service space between 
the structure and the platform ceiling. In 

fact, one of the advantages of this approach 
over the typical truss scheme is that structural 
depth and service depth can be optimized 
independently, i.e., they have been uncoupled. 


In stead of the closely spaced wires used to 
suspend the typical T-bar ceiling, our more 
substantial platform would be hung from steel 
rods spaced at about nine feet along the center 
of each beam. 


Our next task was to develop a basic model 

for service space organization. Vertical space 
is provided by stacking of the service bays in 

a rational array of towers, mostly at the 
building perimeter. Again, since these towers 
were not the main vertical support elements, as 
is typical with wide-span truss structures, their 
location can be determined primarily on the 
basis of optimizing the overall service dis- 
tribution arrangement. 


Horizontal space is provided by the service zone 
between the structure and the platform ceiling. 
It is conceptually subdivided into a series of 
horizontal layers called primary subzones, each 
exclusively reserved for distribution elements 
oriented in a specific direction. In the top 


layer, main distribution enters from the service 
bay and proceeds parallel to the primary struc- 
ture straight to the end of the service module. 
Main branches occupy a middle layer and are 
arranged parallel to the secondary structure. 
The bottom layer is used for local branches 
which are once again oriented parallel to the 
primary structure. Thus each service enters at 
the top of the service zone and "cascades" down- 
ward through the primary subzones via right- 
angle changes of direction before dropping 
through the ceiling into the functional zone 
below. This discipline virtually eliminates 
cross-over problems. 


The first two primary subzones are further sub- 
divided into vertical slices called secondary 
sub-zones, each reserved for a specific service. 
The platform-ceiling hanging rods provide the 
reference points for subzone boundaries. With 
the exception of gravity drains, all services 
downfeed through the ceiling. Generally 
speaking, services are surface-mounted on 
partition faces and cased in partition furring or 
proprietary enclosures. 


Further along in the project we began to realize 
that in the process of research we had accumu- 
lated a great deal of information which not only 
served as the basis for our system design, but 
also was potentially of considerably independent 
value during building design. To distinguish 
this class of information from the rest, and to 
emphasize its longer term applicability, we 
gave it the formal title of Data Base. Together, 
the Prototype Design and the Data Base con- 
stitute "the system," or the "final product” of 
the VA project. 


The real lesson of an experience like the VA 
project seems to be not so much in the physical 
image of the particular design that emerges, as 
in the vicissitudes of the general concepts that 
characterize each stage of development. No 
matter how piously we claim to be avoiding 
preconceptions, in retrospect they always seem 
to have intruded themselves one way or ano- 
ther. Even the basic objectives, which may 
seem quite obvious at the beginning, are not 
immutable. They react to the actions taken 

to meet them and are adjusted as understanding 
of the general problem increases. 


We eventually recognized that as far as the VA's 
long-range objectives were concerned, the 
Prototype Design was best thought of as a 
working hypothesis, or model, which could 
serve as a common conceptual framework for a 
rationalized design and construction process. 

In other words, it is intended to be an ongoing 
aid to decision-making, rather than a "solution" 
to "the problem." 


As such, the Prototype Design is well suited to 
reinforce the "weak link" in the feedback loop 
that must function effectively if each hospital is 
to be a significant improvement over the last. 
As a working hypothesis, any particular feature 
can be altered on a purely pragmatic basis as 
long as the basic disciplines remain intact. Thus 
each hospital can be expected to have a dif- 
ferent specific system design representing 
methodical convergence on the ideal. 
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INNOVATION IN THE DESIGN OF HEALTH CARE 


FACILITIES: SOME INFLUENCES OF SYSTEMS 


BUILDING 


SHEILA CLIBBON” 
U.S.A. 


Enthusiasm for systems approaches is a natural 
reaction to the complexities of creating 
facilities for major health care institutions. 


In theory it would be helpful for the designer 

to receive quantified analytic information about 
what is needed by the specific client institution. 
In the case of institutions as complex as the ma- 
jor ones for health care, there is doubt that 
even the most extensive data collection 
resources could supply all of such information 
even at and for one point in time. Furthermore, 
if we had such a massive collection of data, 
there could not be sufficient computer capacity 
to handle it in a meaningful way. In principle, 
all the information needed could be obtained 
and analyzed in a scientific way, but the mag- 
nitude of the task puts it beyond science. It is 
"trans-scientific" in Alvin Weinberg's formula- 
tion. 


The much more pragmatic course of providing 
quantified solutional information in terms of 
what to provide will continue therefore to be 
pursued. There is, however, more than one 
way to supply this information. What is unfor- 


tunately the simplest way is to have it traditional- 


ly organized in terms of existing sets of depart- 
ments, the rooms which comprise those depart- 
ments and the contents of the rooms, together 
with inter-departmental relationships between 
these major space packages which dictate how 
they are to be located. What results is 
absolutely concrete and what remains to be done 
is merely to work out a dimensional grid and to 
select a structure and components. 


If a rigid conventional approach to what to pro- 
vide is implemented with a relatively closed 
system of hardware or industrialized building 
system, indicating how to provide it, we have a 
situation which is the ultimate in rigidity, one 
in which the institution's designer not only can- 
not move but one in which his services are 
scarcely required. 








However, it is generally held that if we have 
an open industrialized building system of stan- 
dard components, dimensionally coordinated 
and subject to dimensional conventions for 
jointing and tolerances, it would be non-rigid 
and we need not be inhibited by it in implemen- 
ting any program of what to provide. What | 
want to do today is to examine the implications 
for the design of really open component systems 
which could meet this end and relate these 
implications to innovation and the need for 
change in health care facilities. 


To do this | want to consider buildings as 
belonging to three categories (Fig- 1) in rela- 
tionship to the disposition of the "works," which 


are the systems of non-human movement, that is 
those for information handling, substances and 
power purveying and commodity handling. 


Bigteanl. CATEGORIES OF ARCHITECTURE 
Type |. The Architecture of Revealment 
Type Il. The Architecture of Concealment 
Type Ill. The Architecture of Complement 


TYPE | ARCHITECTURE is the oldest and most 
basic. It is distinguished by the fact that when 
you are inside you can see what the outside is 
like and vice versa. It is probably this kind of 
building that we have in mind when 

we listen to Louis Kahn's words: “architectural 
space is a space within which you read how 

the space is made; within the space, the 
columns, the beams, and the stones are in the 
space itself." The most striking examples are 
ancient Middle Eastern, Far Eastern and 

African buildings, Byzantine buildings like S. 
Sophia and some Roman buildings like the Panthe- 
on (Fig.2). There are no surreptitious or unex- 
plained spaces. One might call it the architec~ 
ture of revealment. | was fempted to call it 

the architecture of revelation, but that might 
have implied that it was the omega as well as 
the alpha. 


Plumbing is not hidden in basic buildings of 
Type | (Fig. 3). It is either slithering along 
the inside or outside faces or oozing between 
the two. Decades ago the objective was to get 
the down pipes outside as directly as possible, 





Fig. 2. Type | Architecture 


Fig. 3. Type | Architecture: Plumbing 
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Fig. 4. Type Il Architecture: Dead Space 


where plumbers were obliged to repair them 
completely exposed to the elements. 


TYPE Il ARCHITECTURE is characterized by 
separation between interior and exterior. The 
fit, to use fashionable terminology, is loose. 
The smooth external and internal simplicity of 
some of the foremost buildings of the Thirties was 
achieved by constructing rooms within rooms. 
(Fig. 4). The space between not only 

housed the works, including radiators, and the 
structure, but blind boxes, curtain tracks, light 
fixtures and built-in cabinet work. They were 
probably the most extravagant interiors of all 
time, not only in design time but also in 
construction time. Cabinet work which is all 
flush requires far more time and skill than does 
more conventional work which recognizes the 
natural production processes. 


This might be thought of as the architecture of 
concealment. There are three main subdivisions 
of it. 


When, as in Figure 4, the intervening space 
is essentially sealed up and inaccessible, | call 


it "dead-space" architecture. 


Those of us who work in office buildings with 
suspended ceilings are familiar with the next 





Fig. 6. Type Il Architecture: Crawl Space 
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Fig. 5. Type Il Architecture: Access Panel 


subdivision, "access-panel" architecture (Fig. 5). 


This is me in my office under a five-foot deep 
suspended ceiling containing a plenum system of 
air conditioning. Once every few months | will 
enter it to find it resembling a coal mine after 
the filters to the air conditioning system have 
been changed. Leaks from condensate trays 

and other sources are not exactly unusual. No 
doubt we have experienced more than our fair 
share of misfortunes, but despite it all | think 
that many of the advantages of access-panel 
architecture have not yet been realized. 


The third subdivision is “crawl-space" architec- 


ture (Fig. 6). Here the works are maintained 
from inside the secret space. This tends to 
cause less chaos to those inhabiting the primary 
spaces, but any maintenance man who ventures 
far into such claustrophobic, dust-insect-and- 
vermin-laden spaces deserves every penny of 
extra pay he is likely to demand these days for 
working in such an unpleasant environment. 
Indeed | suspect it will eventually become 
illegal to create any more of them. 


There has always seemed something not quite 
right about Type II Architecture, but is has 
been okay to turn a blind eye to roof structures. 
Many famous domes, such as those of St. Paul's, 
London, and St. Peter's, Rome, are very dif- 


ferent inside and out, and the relationship 
between the internal vaulting of many Gothic 
cathedrals and the roof structures above is 
rather tenuous. If designers having impeccable 
credentials, like the Adams brothers, renovated 
a handsome, robust Jacobean space, in order to 
achieve the genteel elegance of a later age, 

by installing a new ceiling half-way up the win- 
dows, lessening the door openings and faking 
the fireplaces, this creation of one space within 
another was accepted as the replacement of a 
good space with what was thought to be a better 
one. Perhaps the Arras hangings which provided 
an early example of crawl-space architecture, 
and what went on in the space behind, lent an 
air of reprehensibility to the idea of concealed 
pockets of space. 


Though the New Brutalists jolted some of us back 
rather guiltily to Type | Architecture, it sub- 
sequently occurred to me that to avoid losing 
some of the important objectives in designing a 
building, it is better to achieve a solution incor- 
porating pockets of throw-away, encapsulated, 
unused space, or frankly "deliberate mistakes", 
if you like, than it is to achieve a tour de force 
in the best traditions of spatial expression and 
articulation in which every sloped internal 

plane defining one space is offset on its opposite 





Fig. 7. Type Il Architecture: Universal Space 





Fig. 8. Type Ill Architecture: Circulation 


face by a reciprocal plane defining another 
space. 


The use of Type II Architecture in attempting 

to produce a universal space in which, with 
suitable modifications, almost anything that 
goes on in a hospital can be accommodated, has 
appealed to many designers. It is obvious that 
we cannot carry out to excess the idea of 
creating any kind of room we like inside 
another space, so we cannot justify a patient's 
room inside an auditorium. Quite apart from 





Fig. 9. Type Ill Architecture: Illicit Storage 


the spatial diseconomy, patients' rooms must be 
related to other spaces as a part of a nursing 
unit of some kind. Treating auditoria as 
exceptions, gn access panel architecture 

(Fig. 7), in which the ceiling heights can be 
altered, is the normal version. What happens 
is that the suspended ceiling depth is at its 
minimum over the spaces, such as operating 
rooms, where the need for the "works" is by 


far the greatest and where they are therefore 
most cramped. 


In TYPE Ill ARCHITECTURE there are dual 
systems of man-enterable spaces, one set con- 
taining the "works" serving the other set of 
primary spaces. It is the architecture of comple- 
ment. Louis Kahn has differentiated between the 
two sets of spaces by calling them served and 
servant spaces. Perhaps this distinction cannot 
be improved upon, but as | am unhappy about 
the word servant in this egalitarian age, with 

its connotation of second-class personnel and 
second-class space, | prefer to call them 


associated spaces. Not only should it be pos- 
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PRIMARY SPACES / ASSOCIATED SPACES 


1. Human Circulation 


ASSOCIATED SPACES: Contained Systems 
2. Character 
3. Scope 


4. Control 
5. Terminals 


sible for the tallest employee to stand erect, 

but for psychological comfort the space should be 
the same height as the minimum primary space 
and preferably open to natural daylight and view. 


To date, associated spaces have largely consisted 
of elements of the kind known as interstitial 
floors which house large horizontal structural 
elements. Vertical ducts large enough to work in 
have existed with and without interstitial floors, 
and some interstitial floors are not connected to 
verticle man-enterable elements. 


There are five subdivisions of Type III spaces, 
each with two alternatives. 


The first subdivision (Fig. 8) is concerned with 
human circulation, that is, whether the system 
of associated spaces shares a circulation system 
for access to it with the primary spaces system, 
or whether the associated spaces system has its 
own circulation system independent of that 
required for the primary spaces. When vertical 
man-enterable associated spaces are part of a 
dependent system (Fig. 9), the necessary access 
from the primary spaces encourages their use for 
illicit storage operations. 


The other subdivisions concern the associated 
spaces (Fig. 10). 


The second subdivision is concerned with the 
character of systems contained in the spaces, 
whether they are simple for information and 
substances and power only, or whether they 
are complex, incorporating substantial com=° 
modity handling systems apart from ordinary 
pneumatic tube systems. 


The third subdivision is concerned with the 
scope of the systems contained: whether cir- 
culation alone is accommodated, or whether 
the generation and storage of that which is 
circulated is included also. Air conditioning 
generation split into smal! decentralized units 
has been a feature of associated spaces in some 
recent installations. 


The fourth subdivision is concerned with the 
kind of control used for the systems contained 
within the associated spaces, that is, whether 
they are manual or automatic. 





TYPE Ill. THE ARCHITECTURE OF COMPLEMENT 


ee 


Shared Separate 
Simple Complex 
Circulation Circulation plus 
only generation and 
storage 
Manual Automatic 
Fixed Moveable 


The fifth subdivision is concerned with whether 
the terminals, the vertical elements of the 
associated spaces system apart from those for 
circulation of personnel (that is, those for 
circulation of the contents), are fixed, or whether 
they can be shifted relatively easily. 


Type II1 Architecture in the interstitial-floor 
form has also been used as a vehicle for universal 
space concepts, but as it is more or less manda- 
tory that the floor of the interstitial space be a 
single plane, a constant height must be main- 
tained for patients' rooms, operating rooms and 
everything else, which involves compromising 
with the desirable requirements of each. 


However appealing the idea of universal space 
might be, no space can serve all possible uses. 
Type II] Architecture can, however, allow one 
space system to complement others, and this can 
lead to the solution of some complex problems. 
Our research on the architecture of health care 
led us from analysis to synthesizing a set of new 
organizational constructs to which current 
technology could be applied, thus forming a 
broad set of hypotheses for the core of the hos- 
pital building. There are three static systems of 
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Fig. 11. Type III Architecture: Proposed iTS 


like spaces, and a group of dynamic systems for 
movement of people, animals, commodities, 
substances and power and information. 


Fig. 11 shows the general relationship of the 
three basic systems of like spaces. The middle 
space with man-enterable terminals extending 
from it is the associated space, the complement 
of the other two, which are primary spaces. 
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Fig. 15. PFS: Intensity Grouping B 
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Fig. 12. Type Ill Architecture: Interstitial ITS 


The upper level, which is the Patient Fostering 
Spaces, or PFS, is the traditional part of the 
hospital, where patients are stationed and things 
are brought to the patients. It is top lit as well 
as side lit and consists of standard patient 
stations of domestic scale which do not need 

to change in size, and therefore the space system 


has fixed terminals which can contain vertical 
structural elements. Each patient station is 
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Fig. 14. PFS: Multidimensional Grouping 
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Fig. 16. PFS: Multidimensional Grouping 
and Intensity Grouping B 


equipped with a Spatial Subdivision System 


which takes care of the changing needs for 
enclosure of various kinds, the privacy-com- 
panionship issue. Goods handling does not 
interfere with patient care. The terminals 
through which goods are purveyed do not form 
a barrier between patient and nurse. 


The lower level, the Consolidated Clinical 
Techniques Spaces, or CCTS, to which patients 
go for specific procedures, has much higher ceil- 
ings. Because different kinds of spaces are 
needed, which may have to be moved from 
time to time, the CCTS is far more complicated 
than the PFS, and so it accommodates a system 
of terminals of various sizes which can be 
moved. It necessitates as few vertical struc- 
tural elements as possible. This is the kind of 
space which is most rapidly expanding in hos- 
pitals. Because of this and because patients 
come to it from the community as well as from 
PFS, it is located advantageously at or near 
ground level. 
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The Industrial Techniques Spaces, the ITS, take 


up the middle. There the generation, storage 
and circulation of all the non-human dynamic 
systems takes place, that includes laundry, food 
preparation, sterilizing, specimen processing, 
drug dispensing, central storage and emergency 
as well as regular power. The human circulation 
of the ITS is independent of that for the primary 
spaces. Control of dynamic systems can be 
entirely manual, entirely automatic or anywhere 
in the spectrum between. 


The ensemble is a variation of Type III Architec- 





Fig. 17. CCTS: Zones 
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Fig. 19. CCTS: Specialty Grouping B, Phase 2, 


and Intensity Grouping 


ture with a combination of the most elaborate 
alternatives to the subdivisions of it. The ITS 
takes up about two-thirds the volume of the 
building. 


If we look for a moment (Fig. 12) at the volume 
required in an interstitially-floored hospital for 
the ITS circulation, that is, for the associated 
spaces, and if we add one-third of the served 
floor area for generation and storage, the total 
ITS is about sixty-five to seventy percent of 

the volume, about the same as our ITS. 


The Patient Fostering Spaces are essentially con- 


cerned with arrangements of patients and of staff 
and of environmental adaptations of the patient 
stations. In Fig. 13*we see a distribution of 
conventional departments. Great changes in the 
distribution are readily made. One of the 
advantages of the system is that you can always 
start from and return to square one. The half 


dots symbolize the substantial areas of flexibility. 


The next illustration (Fig. 14) shows two 
dimensions of grouping. Here stage of develop- 
ment, the spectrum from infancy to old age, is 
grouped in a concentric way against the other 
departments, allowing patients like pediatric 
surgical patients to be appropriately placed. 
The advantages of specialist resources are 
realized, yet travel of specialists is reduced. 
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Fig. 18. CCTS: Specialty Grouping B, Phase 1, 
and Intensity Grouping 
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Fig. 20. CCTS: Specialty Grouping B, Phase 3, 
and Intensity Grouping 


Fig. 15 shows a grouping according to inten- 
sity of nursing need treated as a matter of 
distance from the center of each quadrant, 
where the nursing center is. The last illustra- 
tion in this series (Fig. 16) shows the three 
dimensions synchronized. Other criteria can 
be substituted at any time. They can be dif- 
ferently weighted or a new department or de- 
partmental structure can be introduced. Essen- 
tial to the concept of this system in any size- 
able installation is some kind of operational 
information handling system for locating patients 
and the supplies they need, as well possibly as 
a system for personnel allocation. 


The next set of slides illustrates the way the 
Consolidated Clinical Techniques Spaces can 
grow. It consists of three inner zones (Slide 17). 
They are the peripheral diaphragm of physicians' 
offices; the central sterile zone with surgery, 
delivery and anesthesia; and in the intermediate 
zone all the other clinical techniques. It is 
surrounded by a promenade of waiting spaces 
with coffee shop, newstand, telephones, etc. 
The glass line shown (Fig. 18), set well in, 
can be quite irregular. The next illustration 
(Fig. 19) shows the glass line at the edge of 
the building above, reflecting an internal 
expansion, and the next (Fig. 20) shows an 
expansion of the waiting area (which does not 





require elaborate servicing) beyond the face 
of the building above. 


With this scheme in mind=-one way to solve 
problems in the design of health care facilities, 
which utilizes Type II] Architecture--we can 
consider the application of systems of building 
components. The specific question is: could 

a component system designed for Type | or Type 
Il Architecture be used for our version of Type 
Ill Architecture? 


In attempting to answer this, let us take a look at 
a few of our alternate ways of translating the 
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* Figures 13-16, 18-26 and 28-29, submitted by 
the author in color, had to be reproduced in 
black and white, losing much detail that would 
be helpful to the reader. Since most of these 
illustrations have been published elsewhere in 
color, mention of colors in this paper has been 
retained for the use of those who may wish to 
look up the previous publications. The refer- 
ences are: 


Clibbon, S. and Sachs, M.L.: Health Care 
Facilities: An Alternative to Bailiwick Planning 


in Patient Fostering Spaces. New Physician 
18: 462-471, June 1969. 


Clibbon, S. and Sachs, M.L.: Creating Con- 
solidated Clinical Techniques Spaces for an 
Expanding Role in Health Care. Architectural 
Record 144: 105-112, February 1971. 


Clibbon, S. and Sachs, M.L.: Industrial Tech- 
niques Spaces Make Clinical Spaces Work in 
Health Care Facilities. Architectural Record 
151::126-132) kine 1972eueenu ae 


Reprints of these papers are available from 


Miss Clibbon at the Architectural Research Unit, 
3401 Market Street, Philadelphia, Pa. 19104. 
--Editor 
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Patient Fostering Spaces, all shown to the same 
scale. First (Fig. 21), we have a rectilinear 
arrangement. The bathrooms are shown in yellow, 
the shower is shared between two, but every- 
thing else is individual. The vertical terminals 
are pink, the beds blue, the skylights white. 
Next, (Fig. 22) comes a portion of a sector of 
this kind of patient station arrangement. The 
only form of access for it is an aisle arrange- 


21 


ment, the aisles running parallel to the exterior 
with an occasional cross-aisle. This arrange- 
ment must therefore be mitred at the corners. 


The next arrangement (Fig. 23) we call our 
economy octagon. Bathrooms are in the middle, 
the shower shared by four, the other fixtures 
shared by two. The sector plan (Fig. 24) shows 
an aisle-access arrangement with a cross-aisle. 
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Fig. 21. PFS: Scheme E Patient Station, Plan 
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Fig. 23. PFS: Scheme G Patient Station, Plan 
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Fig. 25. PFS: Scheme F Patient Station, Plan 
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Fig. 24. PFS: Scheme G, Sector Plan, Parallel 


Access 


26 





Fig. 26. PFS: Scheme F, Sector Plan 


Because one can equally well have the aisles 
running in the opposite direction, this kind of 
patient station arrangement does not necessarily 
have to be mitred at the corners and is there- 
fore easier to expand. The small spaces between 
each set of four beds can be used to increase the 
size of any of the adjacent rooms for additional 
equipment, rooming in, etc. The design of 

this version is dependent on the use of our 
Patient Handling System. With three major 
parts, plus accessories, the functions of many 

of pieces of equipment used for patients to lie 
on or travel on can be satisfied. 

There are four methods of loading as 
well as countless alternate ways of satisfying 
the functions many of which can be incorporated 
in the patient station itself, leaving plenty 
of leeway to manufacturers to develop their own 





versions. 


Next is a luxury octagon (Fig. 25) and its 
sector plan (Fig. 26). This is an example of 
what not to do because the beds are too widely 
spaced for companionship and the amount of 
space per bed is almost double that of the 
previous scheme. 


Let us think of the components themselves and 
consider the patients' bathrooms, which are 
actually built into the terminals. The idea is 
to have access to the plumbing from the ITS 
space. In the first of these three examples 

the bathroom fixtures could be all accessible 
from the adjacent vertical man-enterable 
terminal, but this is not true of the other two 
examples where access has to be from the ITS 
below, with no other floor to the bathroom than 
that of the mould itself. Components such as 
conventional washbasins would not allow this 
objective to be achieved. Is a complete pre- 
fab bathroom considered an extra large com- 
ponent or is it not more likely to be considered 
a small model? The method of access alone 
would make it useless in Type || Architecture. 
Because of the way it interlocks in some ver- 
sions with the vertical terminal and negotiates 
structural elements and housings for the spatial 
subdivision system, it may be peculiar to this 
variation of Type III Architecture. It has more 
in common with an aircraft toilet. 


Secondly, | want to consider dimensional 

Fig. 27 isa race track 
convalescent unit | designed in Type II 
Architecture twelve years ago. It is obvious 
that while it can't be made to conform to a 
standard structural system or large module, 
dimensional coordination of the four-inch var- 
iety presents no problem. 


coordination. 


The last two figures show details of the CCTS. 
Fig. 28 shows one version of the diaphram of 
physicians' offices with common exam rooms, 
which has rectilinear rooms and small square 
terminals. The rectangular terminals are for the 
toilets. Fig. 29 shows the central sterile zone, 
operating rooms in red, delivery rooms (which 
are the same) in orange. Surrounding them are 
labor, prep and recovery rooms. The point of 
division between suites can be decided from 
day to day. One kind of terminal is used 





Fig. 27. Convalescent Building (Project): Plan, 
Second Floor 


throughout this zone: the chamfered variant 
for ease of traffic, descending from the same 
square aperture. Two widths of panel are used 
to make all three sizes of terminals (except the 
chamfered corner) and all the partitions of all 
three zones of the entire CCTS ensemble; but 
the relationship between the two widths is 
geometric and crucial. If one width is the side 
of an isosceles right triangle, the other width is 
the hypotenuse. 


How does one reconcile a ratio of one to .618 
with a four-inch module? Assuming there is 

not much we can do in fudging the tolerances, 
even the lesser of the two must be 103 feet, if 
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Fig. 28. CCTS: Diaphragm, Double-loaded 
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Fig. 29. CCTS: Sterile Zone, Phase 2 


it is to consist of complete 4" modules, and the 
larger one would be 166 feet 8 inches, whereas 
what is needed is somewhere between 7 feet 
and 8 feet. 


There is no reason to suppose that we cannot 

use a great array of standard components, 
whether they are dimensionally coordinated or 
not, for some aspects of this kind of architecture, 
but the approach is likely to be at least par- 
tially a model approach if a component system 
for Type Il Architecture is available. 


It is conceivable that some of the less sophis- 
ticated versions of Type III Architecture could 
entirely use a component system designed for 
Type II, and it is conceivable that some of the 
more sophisticated versions could use a com- 
ponent system if it were designed at the outset 
for both Type II and Type III Architecture. It 
is, however, questionable whether the breadth 
of Type III Architecture could be fully known 
before its design. Besides, someone might come 
up with Type IV Architecture! It seems more 
sensible to confine a system of components to 

a category of architecture, as long as we recog- 
nize what its limitations are. Because there 
are limitations, alternative systems must surely 
not be excluded. 


Even more worrisome, however, is the rigidity 
of the other aspect of systems building | men- 
tioned at the beginning of this paper, the way 
information on what to provide is organized and 
presented. If we stick to existing administrative 
and physical organizational schemes, new 
designs are easily evaluated and compared with 
old ones, one like part with another like part, 
rather than one total system with a different 
total system. It is a matter of considerable 
practical importance and another pressure to 
perpetuate existing concepts. Behind all this 

is our inability to collect and handle all the 
needed data, and our willingness to let these 
limitations of systems approaches dictate what 
we will design and build in the future. We must 
be careful not to make the tail wag the horse. 


Credits: Figures 2-9 and 11-12 were drawn by 
Roger Bridgman. Figures 13-16 appeared in 


The New Physician and Figures 17-20 in 


Architectural Record. 
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HOUSING PANEL 


CHAIRMAN deMONCHAUX: | believe it would 
be valuable if the panel members could introduce 
themselves: 


David Crane, USA 

Colin Davidson, Canada 
Jack Garnham Wright, UK 
Burnham Kelly, USA 

George Lawrence, UK 
Riccardo Meregaglia, Italy 
Neal Mitchell, USA 

Jan van Ettinger, Jr., Holland 
Pete Wilson, USA 


CHAIRMAN deMONCHAUX: _ The panel met as 
a group during lunch and considered a variety of 
ways in which we might conduct this discussion. 
It came to no consensus. So, it has fallen on me 
to arbitrarily make a few suggestions. 


First, most of the panel members have had an op- 
portunity to say something prior to this in the 
course of the formal sessions of the conference. 
One or two of us have not had this opportunity, 
but in view of the pressures on our time it is my 
general intention not to specifically ask those who 
haven't spoken to say their pieces, but rather, 
should a question arise which they particularly 
feel relates to what they would have said, to give 
them a chance at that point in time to say so. 


The second point is that the panel does consist of 


a resource of experiences, attitudes and techniques, 


and is primarily here to serve the questions and 
interests of the people at the conference. It would 
seem that for the greatest value for those attending 
the conference, the questions which panel mem- 
bers are asked should be basically ones in their 
areas of competence-- questions which relate to 
the techniques, the systematic methods, and the 
expertise in which the panel members are specif- 
ically experienced. 


The third point is that the option does exist for us 
to break the discussion into smaller groups, should 
there be a series of issues which you feel would 
be better dealt with in smaller discussions. For 
the time being, however, | would like to start off. 


The luxury, perhaps, which | have in starting this 
off is to say one or two things about definitions 
which | think may help our discussion. 


We are concerned here with the way in which sys- 
tematic consideration of housing can lead to a 
better result: systematic consideration of the de- 
sign, of the delivery, and of the management and 
maintenance of housing. 


There are three ways in which | look at the sub- 
stance of housing. The first is as a set of expec- 
tations of the part of the users, the many individ- 
val users. The second is as a set of resources 
which either those users or others empowered by 
them provide for the provision of housing. 


And the third stance is to look at housing as a set 
of devices, a particular pattern of frozen dollars 
which attempts to bridge the requirements posed 
by putting the expectations against the resources 
that are available. 


My impression from listening to those whom | have 
spoken to, is that a great deal of the suggestions 
so far have been about this third aspect, the de- 
vices which are used and invested in to meet the 
housing expectations. 


It does seem to me that we can also be properly 
discussing systematic ways of better understanding 
the expectation of those who are looking for hous- 
ing, and more systematic ways of making available 
the resources, both in time and in money, for the 
provision of housing. 


That finishes my remarks. | would like to begin 
with asking a couple of panel members who have 
not spoken to the entire group, if there is any 

particular question they would like to throw out; 
but failing that, ask for questions from the floor. 


MR. WRIGHT: Well, perhaps just to say that 
what | think we have been talking about during 
the conference is the problem of the building 
industry in any country increasing its productiv- 
ity in order to meet the massive need that is being 
expressed in that country, and the way it deploys 
is a product of the way the need is expressed. 


| think that in each country the need is expressed 
in different ways, and it is the way in which it is 
expressed that tends to determine how successfully 
the needs are met. | think that one of the prob- 
lems which arises when we are dealing with hous- 
ing is that it is very much more difficult to express 
the need than it is with regard to school buildings 
or those other institutional buildings where it is 
possible for representatives of the community to 
make assumptionson behalf of the community. 


In the field of housing, however, it is the indi- 
vidual man or woman or the individual family; 
and, therefore, there is an immediate difficulty 
in identifying what the product ought to be. A 
second difficulty, is being able to express it so 
that mass production can be deployed to meet the 
need. 


CHAIRMAN deMONCHAUX: The discussion is 


open to questions. 


VOICE: | just read a little statement by Don 
Stull that suggested that the innovation, espec- 
ially in technology, usually comes from outside 
the field of vision of those interested in techno- 
logy in their own fields of specialization. 


An example might be the telephone-- invented 
by a man who had nothing to do with the current 
method of mass communication, which was the 
telegraph. The mobile home was developed by 


an industry that had nothing to do with housing, 
per se. Okay? 


The case seems to be borne out now where new 
technologies are being introduced in the building 
industry by organizations having their center of 
attention away from building. Such organizations 
are the aerospace industry and the defense indus- 
try, and also General Motors, Westinghouse, 
Reynolds Aluminum and Alcan Aluminum, to name 
a few. These products are houses which will con- 
stitute the bulk of the market and will be sold in 
markets locally and internationally. And because 
of the previous success of the corporations like 
General Motors, etc., the potential of success 
of these particular products will be very high. 


Now, my question is to any of the gentlemen on 

the panel: How can architects and engineers rec- 
oncile this product development of the non-aligned 
corporations with the seemingly small-scale oper- 
ations and concerns that architects and engineers 
have-- that is, what we have been discussing here? 


MR. WRIGHT: Well, I'm not sure whether | can 
answer that, but | can sort of talk around it a bit. 


It may not be the case in America, though | would 
guess it is, but in Europe the demand for housing 
can only be met by materials that are in the mas- 
sive industry and are also cheap. This tends to 
make it impossible for the enormous number of 
houses to be provided by any other means than the 
conventional materials that are available in great 


bulk. 


This is not to say that the new materials can't be 
brought into the machine of production, and they 
are in fact being brought in. But they tend to 
come in through the expensive finishing parts of 
the building and become cheaper and cheaper 
until they are accepted into the main stream of 
materials supply. 


The problem is to meet a massive demand and that 
can only be met by materials that are already in 

massive supply; and the commitment in supplying 

those materials is usually so great that it takes an 
awfully long while for it to be replaced by other 

materials, 


| don't know whether that answers your question. 


VOICE: Well, not really, because, well, if you 
take materials as a case in point, those organiza- 
tions which seem to have the greatest ability to 
control the use of materials are non-architectural 
and non-engineering organizations. They are pro- 
duct, or rather material consumption producers: 
car manufacturers, aircraft manufacturers. In fact, 
there has been q lot of publicity, a lot of adver- 
tising that has gone on. Alcan Aluminum in Can- 
ada, for example, in collaboration with Canadian 
National Railways, is producing a housing unit 
that they are shipping in a market radius of about 
2,000 miles. 


Now, what | am suggesting is that these large- 
scale corporations which have the resources, will 
be the main distributors of housing in the next 20 
or 30 years. I'm just wondering what we are go- 
ing to do about it and what we can do about it, 
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whether we can subvert that activity, whether we 
can do something that will put us in a better po- 
sition as planners and architects? 


CHAIRMAN deMONCHAUX: | take it that is an 
open question as to whether this constitutes a 
threat or a benefit. And to whom? 

VOICE: Yes. And to whom. 

MR. KELLY: Let me say that twenty years ago | 
was saying the same thing and not trying to sub- 
vert it, but trying to encourage it. The day has 
not yet arrived when all this happens. Your ques- 
tion remains valid, however, and | guess that the 
thing to do is simply point out the fact that major 
corporations getting into the act increases the im- 
portance of having architects associated with the 
field, rather than decreases it; since hardly any- 
one in the field of architecture, including archi- 
tectural students, has had any education or some 
opportunity to get practice in this kind of work. 

| guess everyone here would like to have that 
happen. 


VOICE: Does that mean the architect? 


MR. DAVIDSON: | tend to think that the premise 
that the corporations are going to get in is based 
on one crucial misapprehension, and that is that 
the big corporations are good at management. 


| suspect that the building industry which is a very 
much more complex thing than the automobile in- 
dustry, is characterized by having an industrial 
structure which is without any precedent anywhere 
else in the major production industries, and | 
think that the kind of management experience that 
the giant corporations have is irrelevant to pene- 
trating into the building industries fully. It does 
not mean Alcan cannot make it with a few more 
homes, but the point still remains to understand 
the intricacies of the building industry and the 
kind of management processes which we don't have 
in the building industries. But | am reasonably 
sure the corporations don't have it. To use a kind 
of buzz word to describe this, the building indus- 
try is now beginning to be recognized as what is 
being called a multi-industry, and none of the 
business schools yet have any models for modeling 
multi-industries. They can model corporations 
and whatnot, but not multi-industries . 


It seems to me, therefore, your question is based 
on what | describe as a false assumption, that the 
corporations will succeed in getting into the 
multi-industry sitaution. This still doesn't inval- 
idate what Burnham Kelly has said. On the con- 
trary, it gives a pointer where precisely we should 
be in the multi-industry. 


MR. LAWRENCE: Could I raise a point? | think 
what we are talking about, what Burnham has been 
talking about, is a spin-off on the aerospace in- 
dustry which has got one aim in life-- which is 

to put people on the moon or Mars, or wherever, 
and having got them there, support life there. 


If they find in doing this that they have created 
too much material and there is another channel to 
use, then they look around; they make mobile 
homes or whatever, and | think this is entirely a 
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good idea as long as it is controlled by the people 
who know the product that is wanted for the 
secondary purpose. 


Now, there was a case, | believe in Britain a 
few years ago, when suddenly the shipbuilding 
industry fell on evil days. Nobody wanted ships. 
And there were a lot of very skilled people in the 
industry. So, they said, "Good, we will put 
them on to building," and they converted a num- 
ber of shipyards, which were under-employed, 
into doing housing. They produced some jolly 
good housing, but the shipyards that were under- 
employed were perhaps not the best managed 
shipyards. The other ones were busy building 
ships, you see. [Laughter]. 


And when they went into housing, they produced 
some beautiful cabinet work, and people who got 
it were jolly lucky; but these firms very quickly 
went into liquidation [bankruptcy] because they 
couldn't compete within the market. 


VOICE: Perhaps another way of saying the same 
thing is, for example, Boeing gets into the farm- 
ing business. They will begin to experience some 
of the problems of the farmers. As corporations 
get into planning new towns, they will have to 
go back and examine town planning. 


Now, whether this is done by hiring architects 
and planners, or whether they undergo a self- 
education, realizing some of their aspirations are 
more difficult to achieve than in fact they think, 
my general point is that sooner or later as differ- 
ent types of organizations move into a different 
area, they will have fo learn that area, or at 
least something about it. They will bring new 
techniques and new disciplines with them, and 
hopefully educate those already in the housing 
business. 


MR, CRANE: | would like to add something on 
the question of architectural roles. | think if 
you assume that systems-built housing eventually 
is going to be linked to some kind of delivery 
system involving major community development 
and land operations with respect to land compo- 
nents, you can identify at least three basic arch- 
itectural roles, each of which should be played 
separately in an advocacy proceeding as in the 
practice of the law. 


One is the product-line architect for the manu- 
facturer. Another is the selector and coordinator 
for the sponsor, and the third is the user's archi- 
tect for putting it in the ground. This assumes 
that we are going to more and more demand sys- 
tems that are in themselves flexible enough to be 
fitted out to have particular requirements, both 
of the sponsor and of the user. 


It is not necessarily so that the architect has to 
give up his involvement once we have rather uni- 
versal systems building, but it is probably neces- 
sary that he make a commitment to which of these 
various advocacies he is going to fit into. 


MR. van ETTINGER: | would like to add some- 


thing to the discussion about the large corporations. 


| do not agree with Colin Davidson at all. | do 


agree with this question which was raised about 
conventional materials as perhaps illustrating-- 

I will give you a figure: when you construct a 
house out of traditional, heavy materials, it is not 
costing more than 10¢ per pound of finished pro- 
duct. What will prevent the large corporations 
from coming in at this moment is that they are used 
to working in situations where the product is cost- 
ing a dollar or more, that is, one to ten dollars 
per pound of finished product. 


| do not agree with Colin Davidson in this way, 
that | think that large corporations could coniri- 
bute to the building industry. At least if | com- 
pare that to my country, the average contractor 
in the Netherlands, which is apt to represent 
about 95% of all the contractors, do not make 
any profit from production. They only make pro- 
fit-- if they do not go bankrupt-- from buying 
and selling things. They buy materials and they 
sell a finished product. They make their profit 
by buying and selling, and they lose on produc- 
tion and management of production. What the 
large corporations, or let's say the industrial 
enterprises, could teach to the building industry 
is how to make money out of production. 


| have said once in Holland that the only way to 
make contracting firms efficient would be that 
the government would buy all the materials so as 
to prevent the contractors from making profits on 
the materials and losing part of it on production, 
and force them to become more efficient. 


So, | think that the large corporation has to teach 
us a lot, but | am afraid that they will not come 


into the market because of that weight problem and’ 


because of the type of materials they are used to 
working with. 


VOICE: May | just clarify the attitude | am bring- 
ing with this question? | am not seeing this as a 
duality problem, of having architects and engi- 
neers on the one hand doing their business, and 
large-scale corporations on the other hand coming 
into this thing and taking over the market as a 
completely separate business and making profits. 

| see this more as a question of control. | am 
raising my concern about it, that however we as- 
sume our roles as architects and planners, it is 
almost a certainty in the future-- and there are 
examples to prove this out-- that there is going 

to be an involvement of large-scale corporations 
in this industry. Cartainly from the view of tech- 
nology,we don't develop technologies, we borrow 
them from elsewhere. From the point of view of 


materials, we haven't got materials. We are not-- 


what was the term yesterday-- vertical corpora- 
tions? We are not vertical corporations, most of 
US. 


The corporation, the large-scale corporation, 
through things like vertical integration, which 
may be a discredited phenomenon now, have in- 
ternal savings and capacities and access to natur- 
al resources and materials. And they also have 
access to us. We are a resource. 


We are going to be used in some way or another 
by the guys who can buy the large pieces of land 
and develop the most succinct products. 


lam wondering about the architect's vision as a 
coordinator of wonderful programs, as an autono- 
mous entity, or as a functionary of a large-scale 
corporation. There may be a new branch of in- 
dustrial planning in housing, such as a Division of 
General Motors. There will be the quality of 
control, number one, on us; and number two, the 
quality of control brought through the level of the 
customer. 


Now, what is he going to be faced with? 


VOICE: | have a question. Do we want to speak 
about building systems, or do we want to speak 
about philosophy? 


VOICE: They are inherent. 


VOICE: We already have some history on this. It 
is small and it is difficult to extrapolate. We have 
Levitt and we have design of something in Puerto 
Rico, and we have Boise Cascade. We have 
Levittown, Long Island, and what has happened in 
connection with your fears for the future which can 
be learned from what has happened there and pro- 
jected at least for five or ten years. We are not 
starting from limbo, it seems to me. 


CHAIRMAN deMONCHAUX: | think there are 

two aspects to this. | understand that there will 

be a good deal of attention tomorrow that will be 
focused on the roles of the participants in the 
process. It does seem to me that we could valuably 
look not at roles, but at the product that is coming 
oul of this, either in terms of what has happened, 
what the evaluation would be of some of the exam- 
ples already given, or of ways in which those of us 
here have been instrumental or seen others being 
instrumental in changing the quality of the product, 
getting more value for the same investment, getting 
a higher performance. 


So, insofar as we do have an opportunity tomorrow 
in a number of the seminars to look at roles, | 
think it might help if we stay for a moment with 
the product. 


MR. DAVIDSON: Could | ask a question of Mr. 
Blachere? How does he evaluate the quality of 
the building system? 

MR. BLACHERE: That is for tomorrow. [Laughter]. 
VOICE: We have a situation in Canada, for in- 
stance, where the industry at the present time is 
producing at the capability of 20% over demand. 
We need 200,000 units a year; the last figures 
were 240,000 a year for production. But the ques- 
tion is, what are they producing? They are pro- 
ducing houses that sell for $40,000 and apartments 
with two bedrooms at $22,000 and up; and this is 
not really where the real need in society lies. 


We have the poor people who are the poorly 
housed, for whom the industry is not providing 
any answer. | know of one case of a large devel- 
oper in Toronto who was pressured by government 
to change their production towards cheap housing. 
They did this under the Home Program, and the 
people went out and looked at the houses, and 
said, "Only one garage? No fireplace?" What 
had happened, the advertising industry had cre- 


ated an image in the minds of people that you 
need at least two garages and you need at least 
a fireplace. 


So, even the poor people are not accepting the 
products now that the corporation produces at a 
reasonable price, and they can't get rid of them. 
In is quite a paradox as far as | can see in our 
society where the advertising plays such an impor- 
tant role. | don't know how to cope with it. 


VOICE: | don't think that is quite true in the 
United States. | think in terms of cost, it is im- 
possible by cost of money, the cost of technology 
and the cost of land to produce housing for low 
and moderate income people at the moment. 


The choices, therefore, are threefold: either you 
buy or build a worse house generally not accept- 
able by FHA standards, or you subsidize it or you 
get a trickle-down house. 


The advertising is not that irrelevant because a 
cheap, and what they call a junky house, is being 
built and being bought=-- and that is the mobile 
home. The point is that the mobile home does not 
have to fulfill the standards that ordinary housing 
is required to fulfill, both in terms of the Federal 
Housing Agency and in terms of construction 
agencies. 


The problem is there, but | think at the moment 
almost impossible to solve, except | think by 
either trickle-down houses, substandard houses, 
or by high subsidies. 


VOICE: One thing we have found out is that 
these systems are just not competitive. They are 
in the market, they are subsidized by the govern- 
ment, or wage is subsidized by very large develop- 
ers, and they have a market of 1,000 units a year. 
But, they themselves at this time are of the opin- 
ion that it costs them a little bit more. People are 
looking to the future and they say, if housing is 
going to be industrialized, they are going to stay 
in the game and learn and develop. That is the 
only reason they are in. 


MR. MEREGAGLIA: | think | have an answer to 
your question. First of all, | know the operation 
in Toronto; and in my mind | don't think it is a 
system, it is just a prefabrication operation. They 
don't integrate it with mechanical work or finish 
ing work at all. For that reason they are not com- 
petitive with conventional. 


| am a constructor and | have fortunately many 
clients. If a client comes to me asking a bid for 
a project, | can offer both conventional and sys- 
tem. That is my answer to Colin's remark. With 
the system, | am sure without a doubt, | can offer 
better quality, and at least 15% less cost, pro- 
vided he chooses my model. 


If | have to adapt to his architect's design, | am 
stopped, because then | have to change all my 
organization, my machinery. But if the client 
accepts my model, it is cheaper by 15% with a 
much better quality. Why? Because of the skilled 
labor | have. Now, it is not so skilled to achieve 
a good quality in conventional; my machinery can 
do it. 


MR. WRIGHT: A way of looking at this is to say 
that the building industry, in meeting man's de~ 
mand, has developed the old type of mass produc- 
tion which is the standardization of the end pro- 
duct, and that is very fine; it meets the demand 
for a certain time. But when you run into resis 
tance to your end product, you have to redeploy 
and you ought to be looking for mass production, 
new style. The method is to mass produce the 
parts in such a way that they can be assembled in 
many different ways to provide many different end 
products. All of the other production industries 
have gone through this hurdle and they can now 
make a massive number of different end products 
of a fairly small range of coordinated parts. 


This goes for cars, for tractors, for furniture; and 
the building industry is working towards this in 
various parts of the world. It is strange how long 
it takes an industry as big as the building industry 
to learn the lessons that have already been learned 
in other production industries. 


CHAIRMAN deMONCHAUX: But that to some ex- 


tent does contradict your point about your model. 


MR. WRIGHT: This is a step towards the develop- 
ment of building techniques deployed to meet mas- 
sive demand. 


VOICE: Could we ask this gentlemen on your left, 
sir? 


CHAIRMAN deMONCHAUX: Mr. Meregaglia? 


VOICE: Yes. Sir, could we ask you: | don't like 
your model, but | want to use your process; how 
can | do it? How much do | have to do, and how 
do you make the building for me to the design? 


MR, MEREGAGLIA: The same as you go to Gen- 
eral Motors and tell the president, change, 
please, just a little bit of something on the car. 


VOICE: | don't want to change anything in your 
system, but | do want to change your model. 
Have | ruined your system? 


MR. MEREGAGLIA: You want to change my 
product? 


VOICE: Your product, but not your process. 


MR. MEREGAGLIA: But with G.M. also, you 
can't change the model; even my process is a 

way to produce a model. If you'd like to change 
my model, it is finished, and | have to change the 
machinery and | have to redesign. Be careful; to 
design a building we design with an architect con- 
sultant, a designer; but we have our engineering 
staff. And we need from at least eight to nine 
months to design a building; and we do 1,000 
working drawings for each building. If you'd 

like to change just a little piece, it is like 
changing a little piece in a car. 


But when | set up all the organization for produc- 
ing my model, | achieve a 15% or 20% reduction 


in cost; please don't change. [Laughter]. 


And let me have the responsibility for the pro- 
duct. Of course, we do research on what you 
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need beforehand. Maybe | know better than you 
know, theoretically, what your user or what you 
as a user like. Well, we do, or we try to do re- 
search that no architect did, never at least in 
Italy; maybe here it is different. 


MR. WRIGHT: It is rather like in England where 
there is an organization called Marks & Spencer. 
They have learned how to mass produce shirts 
from a range of about nine standard parts, and by 
varying certain of these parts they can make shirts 
that fit 80% of the population. 


Now, if you go to Marks & Spencer you can pro- 
bably get a shirt that will more or less fit you. If 
you don't like that shirt, you can go get one made 
specifically for you, but it costs you a lot more. 
The effect of this standardization is that a lot of 
people are fairly well provided with shirts; and 
people who want something a bit different and a 
bit more fitting to their own requirements have to 
pay more, and that is all. They are not prevent- 
ed from getting them; it is just that the market 
tends to govern how. 


VOICE: Let me direct this discussion to program- 
ming of standards. | was struck yesterday with 
the fact that Professors Kelly, Crane and Mitchell 
all made in their different ways reference to 
where the programs changed during the course of 
a development-- the Breakthrough project that 
Dave was talking about, in which the larger 
apartments got dwindled down and the small 
apartments got increased in number because there 
was more profit; and Mr. Mitchell made one of 
his innumerable, humorous stories about Vermont 
and the wood-burning fire. The lesson | think we 
should have gotten was that the standards were 
much higher and would have been satisfactory for 
some kind of housing. Dean Kelly in his morning 
discussion made a more general observation about 
the fact that the standards were simply not support- 
able, not buildable, and so nothing was done. 


So, | wonder if there is any-- | don't know. to 
whom to direct the question-- any solution under- 
way, or study being made with respect to, by 
public and/or private sources, to make some hous- 
ing analogy to a Vespa motorscooter. The Vespa 
was enormously valuable in Europe several years 
back, so that everybody could afford transporta- 
tion in the form of little cycles. It seems there is 
a vast amount of low-income housing that simply 
isn't being produced because government standards 
are too high perhaps, or that there is not enough 
profit for industry. That seems to be a recurring 
theme. | wonder if there is any comment on that? 


CHAIRMAN deMONCHAUX: | wonder if the op- 
eration of both, if | could turn to either our En- 
glish or our Scottish representative to comment on 
the operation of a dual influence on housing, the 
Parker-Morris standards as statutory requirements, 
and the housing cost yardstick as a selling device; 
and the interaction of these? By standards, here 
for a moment | am using the definition of the pub- 
licly agreed definition of what is a minimum ac- 
ceptable environment as distinct from any infor- 
mal set of standards. 


MR. LAWRENCE: | think | would like to come in 
on that, if | may. In spite of what is said on this, 
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the amount of space between the minimum stan- 
dards which we will call the threshold and the 
maximum cost which we will call the ceiling-- 
why you don't have a "floor" and a "ceiling" 

I don't know, it is always the threshold and the 
ceiling-- but between these two there is a very 
narrow space. It means that people who are con- 
cerned with the bank of housing have got to be 
extremely clever if they are going to exploit the 
amount of over-room that you have got to work 
with in this space. 


In England the expertise on this on the whole is 
held by professional people in governmental bod- 
ies and they in fact are producing a number of 
models which gives you the best buy within this 
somewhat narrow limit. 


The interesting thing is that the private sector, 
because they are catering for a different market 
on the whole, have to comply with Parker-Morris, 
because this is something which helps them to sell 
their product; but regardless of the cost, the peo- 
ple in the private sector use a lower standard. 
They take the absolute minimum Parker-Morris 
standards, whereas, in the public sector they 
seem to be able to get a bit more space, a bit 
better finish for the houses they do. The interest- 
ing thing here is that if you take away the prop 
of government subsidy for housing, then it may 
really mean that the demand, which is what peo- 
ple are prepared to pay for a house, is for perhaps 
not quite such a good article. This prop is being 
removed at the moment in England, and if this is 
so, then people dealing with housing will have to 
look for some other product. 


If we do discuss this further, my outfit in fact has 
been making a study of what we call the expand- 
able house of the unfinished house. So, if a 
couple buys a house when they haven't got much 
money and possibly not a very large family, they 
can hope for a better day when they can build a 
bit more on to it. Or if the chap is handy with 
his hands, he can in fact do a certain amount of 
work himself. | think this is perhaps not for dis 
cussion in a public forum, but | thought perhaps 
it might be a helpful interjection. 


MR. WRIGHT: | would like to add a relatively 
simplistic view that if as you say, the government 
is setting a standard which is too high, the govern= 
ment should respond to political pressure; and if 
the buyers want to reduce the standard, they can 
see that the government does that. But you then 
have to consider, what do you mean by standards? 


Do you mean standards of quality, which is one 
thing; or do you mean standards that affect health 
and safety, which is another thing? 


And one of the problems in the whole field is 

the governments which are crudely informed; and 
if you need better information, you need more re- 
search. One of the things that is lacking in the 
building industry is money spent on research. 


This is one of the reasons why new materials don't 
get into the building industry first, because their 
development is very expensive. In a way the 
building industry gains from somebody else's spend- 
ing money on research and development activities. 


| am all for increasing the amount of money that 
is spent on building research. This would be one 
of the keys to you being able to determine what 
the standard really ought to be. 


VOICE: | would like to raise a couple of issues; 
one of them a bit philosophical, and the other 
quite a bit more pragmatic. 


One of the things that | just don't want to hear 
any more of is the business of how do you build 
cheaper housing for lower and moderate income 
people. The product we are producing right now 
for those groups isn't hitting on too much, to put 
it in the vernacular. On top of that it seems to 
me, if anything, that housing should be of a high- 
er standard and quality than anything else, be- 
cause so much of life revolves around the unit. 
Think of how much time per year you spend in 
your own unit, and contrast it with how much 
time a guy spends in his house who doesn't 

have money to go any place else. 


So, this business of talking about continually low- 
ering standards seerns to me not to really be hitting 
the essential point. 


The other thing | am a bit concerned about is we 
have been sitting here talking about trying to be- 
come more whole in our perspective of industry 
and wondering why we are lagging behind every- 
body. But I don't think there is any real attention 
paid to why we are in a bind right now. We are 
all here knocking ourselves out trying to figure 
out how to save three or four cents on some ele- 
ment of building construction, and | am not sure 
what the end of that is going to be, anyway. In 
fact, we perhaps ought to be looking a little bit 
at what brings those costs up so high and perhaps 
get a little more active politically, whatever that 
means; because in America at least, for the 10% 
you can save in building costs, if you can get 
that constant interest payment down 1%, you have 
achieved that 10% savings anyway. Maybe what 
we ought to be doing is trying to figure out a 

way of trying to get the cost of that money down 
and upgrade the product. 


| have seen a lot of processes over the last couple 
of days, but | think we have got to be a little bit 
harder about what kind of profit we are coming up 
with, 


MR.vanETTINGER: | very much like your phil- 
osophical point of view, but let's forget for a 
moment the question of standards. I, to a large 
extent, agree with you that millionaires could 
live on lower standards than poor people, but | 
think we can learn two lessons from the automo- 
bile. One is that they have recognized that a 
car of $2,000 is not one problem of $2,000, but 
it is something like 20,000 problems of 10¢ or 
perhaps even 200,000 problems of I¢. 


VOICE: But that is not what | said. 


MR. vanETTINGER: In the automobile industry a 
quarter of a cent is revolution. They recognized 
that already back in 1928, and we haven't recog- 
nized that today; and that is one of the reasons 
the building industry is behind. May | just finish? 


VOICE: Let me clarify my statement so | am not 
misunderstood. Sure, that may be true, but | am 
sure they are not looking around for how to save 
two or three cents when somewhere there is an 
unresolved problem of $10 per part. | am saying 
that relatively speaking we are bothering with 
the small stuff and we are getting hit over the 
head with much more significant costs. 


MR. vanETTINGER: I'll come back to that ques- 
tion of financing later. | agree with you there, 
but let's stick for a moment to the cost of the 
building as such. Only when we start to recog- 
nize that also house building is perhaps 100, 200, 
or 300 thousand problems of a couple of cents, 
are we coming anywhere near making a cheaper 
product. That is one side, and | think there is 
something more basic which we can learn from 
the car industry. 


What happens in house building? You have an 
architect who has an idea in his mind how some- 
body should live, and he makes a design accord- 
ingly. Then you start to calculate what the costs 
are, and with whatever kind of subsidies you have 
you cannot finance it. And then we start a cost 
reduction which ends up by breaking up the whole 
idea of the architect, which is too costly anyhow. 
What has the car industry always done? They 
have said that at a certain moment there seems to 
be a hole in the market for a $2,000 car. Now, 
how can | create circumstances for that "$2,000 
market" in housing with the kinds of potential 
clients there are? | have seen a good deal of 
revolution in thinking that we would not reduce 
costs, but we would maximize values to the 
amount which is available. 


Now, coming to the question of finance. If you 
raise the interest rate 1%, it is the same as a 
10% increase in cost, which is quite an increase. 
We have been faced very much with that problem 
in the Netherlands. In a period of ten years the 
investment rate for social housing went up from 
4% to 8-1/2%. What are you going to do? 


We are discussing today why we can't come to a 
system in which savings are generated to a special 
fund for housing in such a way that there would 
only be a nominal interest paid to those who bring 
in their money, and in which their money would 
be safeguarded against inflation, because behind 
the money would be the investment in housing. 
This would bring you to the situation where in the 
first year you can calculate on a 4% interest basis, 
because you have covered your inflation in anoth- 
er way. Even that 4% is a rather good benefit, 

in my country at least, especially if you question 
the situation of why do all the people invest their 
money in bonds and these bonds are not protected 
against inflation; and they give only 5%. | agree 
with you that if we want to finance housing on 
the basis of market rates of interest and at the 
other hand increase rates based on inflation, 

we will never solve the problem. 


MR. MITCHELL: To raise points on both of your 
questions, one of the things we found was space 

performance for low and middle and upper were 

approximately the same. In other words, | can't 
distinguish the difference among the three. 


What we did find, however, was that the finish 
requirements of the three varied, and that is 
where we felt there was an opportunity to play. 
As we look at what is going on in this country, 
people tend to play with space and not with 
finishes. They end up cutting down the amount 
of space and running into a disaster. 


Now, if you turn around and take the basic en- 
velope of the house and say that is that, or of 

the dwellings and say that is required independent 
of who is going to live in them, then you begin 
to make some significant savings, and also some 
great flexibility. 


For instance, one of the things that we tried was 
to take tiling and to put it on the floor in a single 
sheet; but to make it a one-year sheet. It snapped 
in on the coating with the label underneath. And 
once the person lived in it for a year, they would 
start changing; they unsnapped the worn out sheet 
of flooring and brought it down to trade it in, and 
get a new sheet that was a five-year sheet. The 
sheet comes when you buy the house, and you buy 
both packages-- you buy the remodeling in the 
initial package. But if the manufacturer begins 
by making a ten-year sheet that was equivalent 

to the five- and one-year sheets, he wouldn't 
make an interior product to give the flexibility 

of change to the people moving in; and we felt 
these were things that gave us leverage. 


Another thing was the idea of taking the heating 
elements, and instead of selling energy at a 
meter, selling processed energy. Turn around 
and take the entire core package of the house 
and let the electric company sell or provide pro- 


cessed energy for the low-income families, in 


which case the electric company owns the core of 
the house. And that becomes a depreciated item, 
much the same way they depreciate their cars. 


That saves about 33% of the initial cost of construc- 


tion in the hardware package and provides a depre- 
ciating item for the manufacturer or for the utility 
industry down the end of the road. 


So, everybody seems to make out well; but that, 
too, gives you flexibility of playing with finishes 
inside the house, which we consider to be impor- 
tant, and the thing that should be attacked when 
one starts looking at savings in terms of cost. 


So, | think that the argument is not one of size, 
which everybody has used, but one of finishes, 
and ways in which one can innovate financing 
the finishes. 


MR. KELLY: | entirely agree. 


You go into a little house in Denmark which has 
one faucet in the bathroom which can go into the 
sink or into the tub; and how many times do you 
have to run water into a sink and tub at the same 
time? This is just ingenuous. It is a small reduc- 
tion, but it is important. 


One more comment. If we would only admit that 
a great deal of housing is not and will not consti- 
tute a private enterprise market, and start looking 
at it rationally. It seems to me that we have to 

talk about what makes a reasonable service stan- 


dard and not keep talking about it as though we 
could make money on it. 


MR. CRANE: | would like to ask Neal Mitchell 
and possibly Burn Kelly if you have ever partici- 
pated in any serious discussions with the banking 
industry on the possibilities of differential mort- 
gage periods and interest rates for the different 
components ? 


MR. MITCHELL: My answer is, yes, with FHA. 
We proposed to FHA that they consider finances, 
multiple-phase financing on the house and parts 
of the house, dealing with people living on food 
stamps who could afford something like $10. As 
a matter of fact, this came directly out of a study 
that was being done in Bolivar County, Mississippi. 
And it got preliminary approval through FHA-- 
their banking section, for financing part of the 
house. And then somebody came in from higher 
up and pointed out that when the newspapers got 
hold of the fact that the government was putting 
people in houses with outside privies, that this 
would embarrass the President; and everything 
stopped. 


And | think the same thing happened in Vermont, 
with the governor who is still governor. We pro- 
posed in the depressed area of northern Vermont 
that we build houses with wood-burning stoves, 
and talked with several financial institutions; and 
everybody went to a point until somebody panick 
ed: What would happen when the newspapers 
picked up the fact that the government was build- 
ing houses with, as they said, substandard living 
conditions, if you have wood-burning pot bellied 
stoves-— and it starts with the press coverage. 


MR, CRANE: How about Wall Street; did you 
have those kinds of discussions with the bankers? 


MR. MITCHELL: Yes. The guy looked at me and 
said | was out of my mind. 


MR. KELLY: | talked with bankers on a theoret- 
ical level and they would be delighted if they 
had a differential form of mortgage, if they could 
separate the real estate angle out. So, I'm quite 
interested in getting a study started on real estate. 
It seems quite odd: something like an atomic 
plant with all the heavy equipment and every- 
thing else is considered personal property, and 
taxed on that base; yet if you come in with a ten- 
dollar lighting fixture and screw it into your 
house, it is real estate, and you are taxed on 
that base. 


It seems to me we could make a reasonable case 
for the kind of thing Neal has been talking about 
and many others have been talking about for some 
kind of a package for utility services within a 
house which is taxed as personal property. You 
depreciate it and that way you sell it back again, 
and you move it in and out and whatnot; and you 
might not only thereby be able to adjust your 

real estate tax on the property. 


If you could rule for some kind of a modular 
housing system in which only their elevator stacks 
were real estate and that all the units attached on 
them were personal property, like mobile homes, 
and financed on that basis... | think we have to 
do a lot of innovation. You are quite right. 
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VOICE: We act like it is real innovation to do 
what every major corporation has done with dif- 
ferential depreciation rates for its institutions. 
The IRS says you can depreciate heating and the 
whole bit. The thing we have got to get into is 
the area where the ballgame is being played. 


CHAIRMAN deMONCHAUX: The discussion seems 
to be on this difference between the cost and the 
price and the way in which the price can be manip- 
ulated in relation to the consumers! resources, as 
distinct from the cost of actually providing a rea- 
sonable environment. 


There is one example which | have recently become 
aware of that might be of interest here and that is 
the potential of quasi-public bodies to, because 
of the ambiguity of their status, to break rules and 
get away with it. The political potential of a 
body which is half in the public and half in the 
private arena seems to me to have a good deal of 
untapped resources to it. The instance that comes 
to mind, in fact is a public body, one of the de- 
velopment corporations of an English new town 
which is going out and competing in the private 
housing market by not selling to the man who 

buys his house, the land, but only selling him the 
house, and leasing him the land for at least ten 
years down the line; giving him the option of 
buying the land as well. 


Now, it can comfortably absorb this in its deal- 
ings as conceivably could the New York State 
Urban Development Corporation if it also looked 
at this kind of thing. It does seem to me that 
there is a realm here for exploration by the quasi- 
public bodies of how to, using the IRS regulations, 
using any others, get around the price of housing 
as distinct from the cost. 


MR. MEREGAGLIA: We have to realize that the 
only way is to completely change the approach 

to the market. First of all, up to now the mar- 
ket has been and still is fragmented. So, we 
have to aggregate the market where up to now a 
certain client has a certain piece of land and he 
has a certain architect who is designing a certain 
design; and then they offer bids from constructors 
who do what they can, and adapt themselves to 
the design. It is not the best way to reduce costs. 


The best way, the only way to reduce costs is like 
Jan stated: we have in the building many thou- 
sands of items and we have to cut down by one 
cent on each item. But we have to handle as a 
producer the design and program and scheduling 
and only in this way can we drastically reduce 
costs. 


To handle a design doesn't mean to lower the 
architect's position. It means to put the archi- 
tect in the same position as a designer in the car 
industry or in the shoe industry-- somebody who 
is giving his best for the design of the product, 
but collaborating with the producer. 


We call it in Europe the menage a trois. It is the 
combination of the husband, wife, and a friend of 
the wife. And we have a client, producer, and 

architect; the architect who is not in the econom- 
ical family of the producer and the client. If 

we put the producer and the architect together in 
collaboration, we can cut down costs drastically. 
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MR, van ETTINGER: Can | say something about 
this aggregation of the market? | would like to 
add to Riccardo's remarks that, based on the ex- 
perience in my country, this only works when the 
government takes an active role. We went through 
a period of about four years, '63 to '67, in which 
the government used its influence in the housing 
market to aggregate demand. Let's say one of the 
most striking examples we as consultants were con- 
fronted with is that at a certain moment, one type 
of one-family house was built in a series of 1,000 
in thirteen different municipal authorities, on 
twenty different building plots; and this shows 
what is possible in the organization of the market 
if the government takes an active role. The ac- 
tive role the government was taking at that mo- 
ment was to say, "if we are to finance the hous- 
ing," -- which is about 40% in my country-- 

"we will only give the contingencies if they ful- 
fill certain requirements." The requirements have 
to do with efficiencies and labor savings, and 
have to do with the preparation of the plan; and 
even went so far that the contractor had to be 
involved in the preparation of the project-- al- 
though that is against the law of my country be- 
cause the law states that public housing should be 
publicly tendered. This is something which is 
lacking in the U.S.A., that the government does 
not formally have the power to percentage-wise 
extend, as my government has, and secondly, 
does not seem to be willing to take that power. 


MR. DAVIDSON: | don't agree with the people 
who have just been saying we have got to wait 
until Uncle Sam or someone else aggregates the 
market. 


It seems to me it is an extremely unsystematic ap- 
proach to the system building problem to wait for 
that to happen. | say this in full consciousness 

of what | am saying, because | would refer, with- 
out going into detail, to an experience that | 
lived through in Great Britain in which a group 
of people and myself developed a particular meth- 
od of building; taking the market as it was in Eng- 
land, working on the basis of studying the proba- 
bilities and improbabilities inherent in that mar- 
ket, and offering a product through a series of 
mechanisms precisely adjusted to the market. 


| think that we can say that we succeeded to a 
certain extent because we improved quality and 
reduced costs by about 5%. It may not be very 
much, but | happen to think it is rather important, 
even 5%. So, | take issue very strongly with peo- 
ple who tend to shelter themselves behind the fact 
that there are certain things we cannot do. 


We have got to take a systems approach, as | see 
it, which means taking cognizance of the situation 
as it is and then working on it in the best possible 
way,which does not mean waiting for it to change 
absolutely. 


MR, van ETTINGER: Then | have to add some- 
thing. Colin, | completely agree with you; but 

| didn't tell what happened before the government 
made that regulation. 


Before that time we had been doing a lot of exper- 
iments in this field, and we had a lot of facts to 
prove that this was where you should work. We 


convinced our government that they should make 
such a regulation; and | completely agree with 
Colin that we cannot stay inactive and wait until 
Uncle Sam makes the big decision; we should to- 
gether go the hell out and convince him that he 
should do that. 


MR, BLACHERE: Yesterday | gave an example of 
the intervention of the French government in multi- 
story housing; but in other sectors something hap- 
pens without intervention from the government. 
In single-family housing where some industries 
and contractors launch systems by normal selling, 
we recently saw builders gathering to launch, 
not systems, but standardization of components 
like elevators and windows. | think many, many 
people, organizations, institutions, etc. are 
able to launch systems. It can be government or 
it can be architects or builders, or anyone who 

is able to industrialize. 


MR. WRIGHT: Well, | think it is obvious to say 
that the more the client can organize the demand 
into a large, rolling program, the better the op- 
portunity is for the building industry to develop 
great efficiency and reduce costs in providing the 
goods. And while | agree with you, don't wait 
around for somebody to do it for you, you ob- 
viously can do it much better if you have govern- 
ment getting organized and taking a part in this 
kind of thing. 


| would like to add one more thing, that in the 
building industry the design function has been 
separated from the production function; and | 
think givena rolling program, that the building 
industry still has got to develop full efficiency. 
It is rather interesting if you pick out the methods 
that have increased building productivity in Eu- 
rope-- | won't use the word "systems"=- you will 
find they are always methods where the design and 
production functions have been together by some 
means or other, fair or foul. 


MR, MEREGAGLIA: 


go, Colin, please. 


In answer to Colin-- don't 
[Laughter]. 


MR. DAVIDSON: | am getting in a fighting 
position. [Laughter]. 


MR, MEREGAGLIA: To aggregate the market 
doesn't mean to wait for somebody like Uncle Sam 
to aggregate the market. My solution is to be at 
the same time an industrialized producer and de- 
veloper. So | am in the private market because | 
don't have any Uncle Sam, any Italian Uncle Sam 
helping me. | am trying to help myself. 


| agree with you if you are speaking about low- 
income housing. | ama developer. | am profit 
motivated. | am more interested in speculating 
on land, not in producing buildings. So | will 
very probably-- and | think statistics are 100% 
for this answer-- address myself not to the low- 
income market, but at least to the middle-league 
market. If you try to solve the problem in your 
country of low-income housing, | think there is 
some sort of Uncle Sam intervention necessary; 
otherwise profit-motivated people have difficulty 
in this type of market. 


VOICE: We have been talking about cost, and 
it appears to me that we always talk about the 
initial cost; whereas, we should really be talking 
about the total cost, which includes also the fi- 
nancing. At the present interest rates, at least 
in Canada, if you can save 10¢ on the product, 
you save 20¢ on the financing. 


MR, CRANE: | would like to add a small polemic 
note to this entire question of market aggregation. 
The discussion since my friend Davidson's state- 
ment a little while ago, has drifted back into 
rather narrow criteria from what we are really try- 
ing to achieve. It misses a point in terms of our 
search for a quality environment. 


Now, it seems to me in industrialized housing, 
we have a basic issue of quantity and economies 
of scale of production. Against this we have to 
trade off all the other values which the consumer 
and the community will demand of decent housing 
environments at a community scale. Then if we 
are going to go into market aggregation, we must 
not suppose that that is creating an opportunity 
for 5,000 Tracoba or 5,000 Wates or whatever 
units, in one place. This is, unless Tracoba or 
Wates develops an extremely flexible product 
line capable of building in virtually every build- 
ing type with a great variety in terms of design 
quality. You have to think in terms of market 
aggregation both in the private sector and through 
government intervention, in which we are able to 
achieve the necessary quantity through some rea- 
sonable regional concentration, on non-contiguous 
sites and in a manner that will allow us to put to- 
gether communities with considerable diversity, 
considerable attention to the community facilities 
and all the other things. 


My office had a very brief and interesting exper- 
ience working on a small study of how they could 
go about optimizing opportunities for a series of 
four or five subsidiary companies that they own. 
Each was in one way or another involved in a 
manufactured house. The parent company was 
interested in putting together a consortium so they 
could take advantage of the different qualities of 
each of the different systems, and each of the dif- 
ferent building types in the subsidiary companies; 
but not have each company operating independent- 
ly in trying to achieve its scale in single projects 
of too many repetitive elements. We went through 
an exercise of developing various kinds of environ- 
mental models and notions of regional concentra- 
tion. We didn't get very deeply into the issues 

of plant location and all of that, but the presump- 
tion would be that these different enterprises 

would be orchestrated in such a way that we could 
build communities and not houses. 


VOICE: I think the basis thing is missing, and we 
end up talking about concentrating on costs and 
processes. | think the basic issue for architects 
and designers is to know more about the design 
process and design considerations. In reference 
to the first question, "Where does the architect 
stand in consideration of industrialization of the 
large scale of housing?" He has to consider the 
different aspects of the design, and he can con- 
tribute to the structure. 


VOICE: | think the basic question, coming back 
to Mr. Crane's remarks, is the question of how 
you will measure flexibility. The architect's 
specialty is to speak about flexibility, but he 
doesn't know what is flexible. That is my point 
of view. If you can answer how we measure the 
flexibility in terms of cost and of productivity, 
maybe we can accept it. 


MR, CRANE: Do you want my definition of flex- 
ibility? 


VOICE: Yes, you speak all the time about flexi- 
bility. To measure the flexibility in terms of costs, 
in terms of economics, in terms of production; 

how did you measure it? 


MR. CRANE: Well, | assume that a technology 

is either a process or a device, or both, by which 
we can make environments. And that technology 
gives us the optimum in terms of the elements 

with which we design the environments we choose; 
while at the same time it can achieve other scales 
of production as required to meet the demands of 
the market it has created for optimum flexibility. 
The system which depends upon structural artifacts, 
limitations of shape, preconceived dimensions, 
preconceived materials to the highest degree, is 
the least flexible in terms of this one kind of flex- 
ibility which is giving us the tools that we need 
to make quality environments. 


Now, there are various other kinds of flexibilities. 
Neal Mitchell spoke about a number of them yes- 
terday in terms of the flexibility with respect to 
variation, substitutions, or changes after use. 


There are various other kinds of flexibilities that 
we could speak about as well, but the most im- 
portant one | think for this discussion is the issue 
of, to what extent is technology a product pre- 
conceived at a scale which is not a workable one 
in terms of the basic response to a particular need, 
to particular environmental qualities? 


MR, van ETTINGER: | think two concepts tend 
to get mixed up here; the concept of flexibility, 
and the concept of differentiation of variety. | 
think you are talking more about the differentia- 
tion of variety, and | completely agree with you 
that you need that to make a viable community. 


| would like to add the following to this: there 
are, of course, very rigid systems, as rigid as 
our friend Riccardo has been describing, but 
there are also systems which are in your terms 
more and more flexible. 


We are now experimenting in the Netherlands 
with an in-situ concrete system which is based on 
half-tunnels. This is the French Outinord system, 
in which we have basically one production flow, 
combined dwellings of different widths, different 
depths, different numbers of levels, and a differ- 
ent internal layout and relationship, all in one 


block. 


There is another example in our row houses to 
give an indication as to cost. Our idea is that 
this kind of flexibility or variation, as described 
above, is costing about 10% more than no varia- 
tion whatsoever. But the interesting thing is that 


a well-organized production process with variation 
is distinctly cheaper than a badly organized pro- 
cess with only one model. 


So, if we get ourselves organized, we can pay 
for the kind of variation for which you are looking. 


MR. MEREGAGLIA: | would like to claify a mis- 
understanding. Everyone of us knows a lot of 
books describing systems. | am representing one 
of the systems. | would like to affirm that the 
system in SURGE doesn't exist. "System" can be 
just a label put in front to sell an organization. 

It is not true that my system, the Balency, is using 
the labor in sucha way; it is absolutely false. 
We do everything with our organization, every- 
thing we agree in collaboration with the architect 
according to the local market, according to the 
kind of building it is or the kind of community 

for which we have to build. 


It is not rigid. We have to adapt ourselves to the 
situation. It is not true that we use only concrete. 
It is true that we try to use the most economical 
materials at the location. We use concrete, 
lumber, everything; it is just an organization of 
people who are supposed to have some brains and 
with a collaborating engineer to implement a 

type of building. 


If you as architects find a Balency system licensee 
telling you they can't change, it is just because 
they are looking for the most economical solution. 
It is not true, it is just an excuse. 


CHAIRMAN deMONCHAUX: We did have here 
a question on this other topic of user needs and 
user requirements which the panel didn't touch 
on. Would any panel member want to have a go 
at that? 


MR, MITCHELL: | want to speak to the gentle- 
man from Carnegie Tech who said we should be 
here talking about the process. | think it might 
be worthwhile to take a couple of minutes to find 
out about the process of putting some buildings 
on the ground. 


| have a good friend-- | mean it's not me, it is 
a friend, because | wouldn't do anything like 
this--. Let me describe the process he went 
through, and you tell me where you fit in and 
how your system fits in, okay? This is the way 
the world operates today. 


We went out and found a piece of land somewhere 
near Boston, and we couldn't afford to put any 
money down for the land. So, we went to the 
farmer who owned the land, and made an arrange- 
ment whereby he gave us a lease or a commitment 
that we could use the land. His price for the land, 
when we got all through, was $100 a house by the 
time we put all the houses on it. 


So, we made an agreement with him that we would 
give him $300 a house, if he would give us the 
use of the land for the next two years. What we 
did was to increase his profit without, in effect, 
paying any money ourselves. So, the commitment 
of the land came to us for no money. 


We didn't have any money. We were kind of 
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poor and figured in order to get an approval, we 
would have to go to the government and get FHA 
approval. We then looked around for an archi- 
tect. And today architects are pretty hard up. 
So the chances are you can get an architect to do 
a sketch of how the land should be developed, 
for nothing, on the stipulation that he is going 

to get the job. When he does it that way, he 
doesn't do it too carefully-- just enough to get 
the job. 


We took that sketch to the government and got 

an initial commitment on the land. Then we went 
back to the architect with the initial commitment-- 
we haven't spent a penny of money yet-- and said, 
"it looks like it is going to be all right, if you do 

a perspective of what the houses look like, and if 
you want the job, you have it." He draws up a 
picture. We still haven't paid him anything. 
Deciding the picture was worth something, we 
were going to get the project financed. 


So, we took the picture to a group of people who 
had money and sold them the depreciation on the 
project. This gave us the money to start paying 
ourselves-- not the architect, mind you, our- 
selves, because we really don't care about the 
architect. 


Then we turned around and looked at the archi- 
tect-- having found out that the fee from FHA 
was something like 7%-- and we pointed out to 
the architect that we didn't want too good a job 
and that there were a couple of other people 
angling for the job. We said we were willing to 
give him 5% providing he gave us 2. Okay? 


Then another guy came along and offered to do it 
for us, and he had the stamp and everything, and 
he offered to do it for nothing, because he had a 
standard box of plans already approved by the 
government. We eventually took his plans be- 
cause you see, by taking the ones already approv- 
ed, we know that the project would be approved. 
He agreed to take for his fee, 3%, instead of the 
7% out of retainage at the end of the project. 


Now, this particular architect is available to all 
of you, you know. You can go to him; and most 
of the large developers in Boston use him. We 
tried to compete against him and couldn't. Okay? 
But he was willing to take his 3% out of the re- 
tainage at the end of the job. 
for us. 


That meant more 


We took these plans and put new title blocks on 
them, because that is all they required was new 
title blocks, and the FHA approved the project; 
and when it approved the project it gave us $1,000 
for each of the houses. 


We owed the farmer $300 a house, which meant 
we had a profit of $700 per house; plus we were 
paying only 3% to the architect. 


Now, | listen to you and you tell me | ought to 
hire a systems architect, and you tell me | should 
be involved in the process. And | say, you want 
me to lose money; by the systems designer you are 
asking me to pay a guy to sit down and do some 
work, you see; and the answer is, if | am a busi- 
ness man, it is insane. Why should |? 
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And that, my friend, is part of the problem you 
face in terms of the lowering of standards, lower- 
ing of quality-- the fact that | can get in with no 
money down, and | can get out making a hell of a 
lot, and if | use something that is old and bad and 
it has been used before, fine. And if | can back 
the architect into a corner-- and they are around 
and you can back them into corners-- that begins 
to raise some very fundamental questions as to how 
do you reorganize the whole thing so that you 
start producing quality; because the system is 
built to pay off on non-quality performance. 
Now, change that and we can stant talking about 
systems. 


VOICE: | think the basic thing is that architects 
have been exploited by all the people in the 
building industry, and the reason he was exploit- 
ed is because he wasn't organized. And if you 
look at the whole profession, which has been the 
aim of this conference, it would be better to see 
the division instead of, as housing, education 
and health care, it would have been better to 
look at the process in a sense of design process, 
construction process, and management process, 
which makes more sense to understand the whole 
process of systems approach. 


To your questions, how architects can help, | 
think the reason the architect is becoming obso- 
lete is that he has stopped understanding; so peo- 
ple think that the architect is nothing more than 
a person who can come and make a few changes 
here and there to make a building beautiful. 
What he has to do is to understand the rules, and 
understand the client for whom he is working. 
The thing he can do is improve his design methods 
and understand his design process. 


MR. MITCHELL: If | am building a building in 
Boston, | really don't have to deal with the client; 
| deal with the government agency which gives 

me approval. 


| don't have to deal with any of the questions that 
you raise, and you have given me no reason to 
hire the architect. If | am actually involved in 
building buildings, the way the process is set up 
now, | don't have to consider any of the things 
that you have stated. All | have to do is get a 
set of plans approved that are reasonable, stan- 
dard, and conform to FHA regulations. As a mat- 
ter of fact, the closer and tighter they conform 
the more preferable; and if you want approval, 
you get something that is built, whether it is good 
or bad or indifferent. You get approval in that 
framework. Now tell me how we start talking 
about the process? 


VOICE: Well, | was going to hazard the general 
observation and see if | can get some arguments, 
recognizing that taking averages and making 
generalizations are both dangerous, and taking the 
words in the title of this conference, | would ha- 
zard the observation that with regard to housing, 
the process has improved and and the product has 
not. Is there anyone who can argue with that? 
No argument? 


CHAIRMAN deMONCHAUX: Yes, I'm sorry, 


there is an argument over here. 


VOICE: Finish first. 


VOICE: What | was going to add is that perhaps 
next year's conference should be product, not 
process. [Laughter]. 


VOICE: Nobody seems to be able to say what is 
wanted in this country in the way of housing. In 
any event, not in a form which is useful for the 
government or for industry to be able to respond 
to. And we talk idly about quality and flexibil- 
ity; and as we heard yesterday, quality has no 
meaning by itself, only in relationship to the 
economy of production. 


What is quality is fitness for purpose. Is it large- 
sized rooms? Is it smooth finishes, or is it flexi- 
bility? Only those people seem to be able to say 
what is wanted, who are salesmen, or those who 
are producing themselves. We heard that Mr. 
Meregaglia asked all the architects in Italy what 
kind of house is wanted, and nobody could tell 
him. So, he had to go out and find out himself; 
and he could do it only in relationship to his econ- 
omy of production. Therefore, he knows what you 
can afford, or what his clients can afford. So 
that is why he said it sounds a little arrogant, but 
that he knows what you want better than you, be- 
cause he knows what you can afford using the 
process that he can provide. 


The reason why we cannot say what is wanted is 
because we know nothing about the economy of 
production. Until the design professionals learn 
how they are done and what is the price of things, 
they will never be able to say what is wanted, 
either to government or to industry. Therefore, 
they are not able to respond to the needs. 


MR. van ETTINGER: That is only one side of the 
question. | quite agree with you that architects 
by tradition are perhaps trained either in aesthet- 
ics or in structure or constructural problems, but 
not in problems of production. That is something 
which was always highly striking for me as a mech- 
anical engineer. | started on the first day of 
mechanical engineering with what kind of produc- 
tion processes are there, what kind of equipment 
exists, when you can apply it, what the conse- 
quences are, the investment consequences, and 
all that. This is basically lacking in architecture. 
But, | say that it is rather one-sided because even 
though the architect doesn't know about the pro- 
duction and cost consequences of his designs, he 
is even more seriously lacking in knowing about 
people. 


The architect makes a design which he determines 
is how people should live. But, the architect is 
not going out in the field any more today to study 
how people are really Iving,what they want and 
what their needs are. | think on that problem 
the architects should and could help us, other- 
wise we will have to employ psychologists, and 
we don't need them to find out what things are 
costing, because our friends the producers al- 
ready know. 


VOICE: | would like to pick up on Mr. van Et- 
tinger's point and paraphrase, not really para- 
phrase, but use in a different context something 
that the speaker this afternoon mentioned when 


she discarded the terms "serve in space" and 
went to "servant in space". | think | can para- 
phrase that slightly when we start talking about 
what we know about production as opposed to 
what we know about how people really live. It 
seems to me that, how people live has become 
a servant to production rather than production 
being associated with how people live. One of 
the most encouraging signs so far, is the frank 
realization that perhaps we have started to get a 
grasp on the hardware of producing buildings; 
but as yet we aren't responding to the way in 
which people live now. 


VOICE: | would like to go back to Mr. Mitchell's 
point, because | think it is important. We as a 
group can sit and talk about quality and every- 
thing else for a great period of time and possibly 
produce a little of it ourselves. For every bit of 
quality we produce, somebody else is going to 
produce three or four or five times as much in terms 
of garbage. 


| would like to ask how Mr. Mitchell thinks we 
might go beyond this point. How might we get 
quality control so one can't go ahead and build 
trash simply in the name of profit? 


CHAIRMAN deMONCHAUX: 


fair question. Neal? 


| think that is a 


MR. MITCHELL: | don't know the answer myself, 
but | think it is the biggest problem we face. We 
are all very moral and someone else isn't; at least 
that is what we would like to think. 


MR. WRIGHT: What stands out in my view as an 
observer is the problem you talk about of getting 
the building approved. Now, it seems to me if 
you can get the authority that does the approving 
to take a reasonable view about standards, and 
express the view on behalf of the public, what 
the standards ought to be, you would be going a 
long way towards getting rid of this curse, what- 
ever it is, under which you operate. 


| mean, the public has to express its needs through 
some kind of authority and if that authority is pro- 
ducing the situation that you describe, it is not 
doing its job properly by the public; and it is time 
it was thrown out. 


VOICE: Or further to that point, the public has 
to express its needs through its own constituency, 
not through elected officials. | think one of the 
supports for this argument is that architects and 
people involved in building start thinking of 
themselves more as political animals, thinking in 
terms of what the user needs, seeing the examples 
of people solving their own housing problems es- 
pecially in low-income economies anywhere in 
the world, South America, Africa; the squatier 
settlements outside of Halifax, Nova Scotia in 
Canada. These people have minimal resources 
and have taken the onus upon themselves to go 
out and get what they need. 


We are coming here and saying we are going to 
act as mediators to the housing process and we 
are going to give them what we think they need, 
imposing our own value system. These guys are 
doing it for themselves, very much what Mr. 


Mitchell's system was indicating yesterday-- to 
develop some kind of neutral framework that 
could be transported all over the world without 
imposing a cultural bias,in which people could 
operate and effectively manage their own re- 
sources. | think we have to come to the realiza- 
tion that we have a lot of gall to come and say, 
"Okay, we are going to design for you a beauti- 
ful environment." Nobody has proven what a 
beautiful environment is, or if a healthy life is 
contingent upon a beautiful environment. 


MR. WRIGHT: Well, it seems to me you are tak- 
ing a lot on yourselves as architects, because | 
find myself in rather a lot of difficulty here, when 
| hear a situation described that is really quite 
foreign to me. 


A building is a very complex product and it con- 
sists of structure, fabric, and mechanism; and it 

is quite impossible for one professional person to 
become a good designer in all those respects. In 
the UK there is a growing tendency for every 
building to be designed by multi-professional teams. 
In fact, the firm | represent is mul ti-professional; 
every building we design is designed by a multi- 
professional team. And a member of the team is 

a quantity surveyor, who can keep the team in- 
formed at all times on what the cost of the design 
system is. So the question about how do you value 
flexibility in terms of how the building is flexible 
doesn't arise. 


We can tell you what the cost is at any time in de- 
velopment; and if we need to have the producer 

in the team. We try to get him in the team. It 
seems to me that unless you operate in this very 
realistic way, you are in cloud coo-coo land; 

you are imagining yourself to be something that 
you are not, and so you can't be effective, which 
is one of the points that | think you were making, 
isn't it? 


VOICE: There are two things | want to say in 
relation to your question. We are trying to estab- 
lish a direct policy to build housing for low-in- 
come people. But the last thing we are looking 
for is low-cost housing. In fact, the very basis 
of the policy that we are establishing is to get 
the best quality housing that we can regardless of 
price. Of course, the realistic viewpoint of this 
whole thing is that it isn't what you build, but 
how you finance it which influences your price 
more than anything else. 


One of the figures that was quoted, | am sorry to 
say | have to disagree with; if you increase your 
financing 1/2%, you increase your final rent be- 
tween 15 and 20%; and this is a matter of differ- 
ence for anybody who is a low-income tenant. 


One of the other things | think we ought to con- 
sider certainly is that without syndication there 
wouldn't be any middle- or low-income housing 
built in the country. In fact, syndication is a 
gimmick you can write off if you are in a high- 
income bracket by buying into our housing scheme. 
It is a most attractive investment and without this 
gimmick on the financing end, | venture to say 
there wouldn't be any housing built today in this 
country for middle- and low-income people at all. 


| don't know where systems building fits in or how 
long this gimmick will go on. | don't know, be- 
cause at the moment it is the great thing as far as 
investments are concerned; and like all great things, 
they tend to be taken in such a way that sooner or 
later somebody gets hold of it and this gets stricken 
from the tax record. 


What will happen then, what other gimmick will 
appear in its place? | don't know, but these are 
the realities of the situation. | have not heard 
anyone address himself to this. | think this is the 
real environment you are concerned with, build- 
ing middle- and low-income housing, operating 
under those constraints and never mind architects 
or anything. You have to have an architect in 
your package to work up a nice housing package. 
The architect has to be good enough, so he can 
guarantee you that the building will stand up for 
the life of the mortgage. 


But anything after that is of no concern to anyone; 
and this is how the real thing operates in the hous- 
ing industry. Ask any house builder who knows the 
financial situation-~ it is the banks who dictate 


and no one else. 


Can | have an answer from anyone on that? 


CHAIRMAN deMONCHAUX: Neal promises an 


answer for some time. 


MR. MITCHELL: | was asked the question, so | 
will answer it. | hope you don't get upset at the 
answer, but | should begin with a short story. 


It is the story of the chicken and the pig. They 
were riding down the highway early one morning, 
hungry, and pulled into a little roadside restaurant. 
They got out and the pig stopped the chicken and 
said, "You are not going to eat there." The 
chicken said, "Why not?" "Haven't you read the 
sign on the door?" The chicken answered, "Yes. 
‘Ham and eggs are our specialty.'" 


The pig said, "With you it is a donation; with me 
it is a commitment." 


[Laughter]. 


Now | would like to submit that most of us are 
making a donation, right? And | think it is time 
to make a commitment; and if the professionals 
are honestly involved in the problems of housing, 
then places like this Center-- we always used to 
look to the universities to do it, but the universi- 
ties are in some other world at the moment-- it is 
places like this Center that ought to take on the 
role of taking over a project and actually build- 
ing it and publicizing the results for the profession 
and doing it, as my friend pointed out, in the con- 
text of a full systems project; bringing in the right 
number of people, publicizing the research. 


How much real, hard, tangible research have we 
heard about at this conference? We haven't taken 
one project and looked at it; and certainly, by 
God, | am not going to let anybody talk to the 
people living in my houses... 


It would be kind of interesting for us to get in- 
volved in the total process. 
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EDUCATION PANEL 


MR. EBERHARD: Good afternoon, | am John 
Eberhard. My role is to be the Moderator this 
afternoon. And the program is referred to as 
the Education Panel. 


We can take that several ways. The obvious 
intention is that we talk about the number of 
those presentations that have already been made 
in the last two days on systems that were devel- 
oped in response to educational needs. We 
might also look at it as a panel which is involved 
in our education. And we want very much to 
have this be a process of interaction between all 
of you and the panel members. 


| won't make any attempts to introduce all of 
the panel members. Those of you who have 
been here through the sessions will recognize 
a number of them. 


There are two groups. The group from the United 
Kingdom, who have been involved in the CLASP 
system that we talked about this morning. This 
includes Professor Joe Black, Peter de Brant, 
Stanley Meyrick and Hugh Morris. Carlo Testa 
from Italy who is sitting here, talked yesterday. 


And then the team that talked about the Surge 
Building at Stony Brook campus this morning. 
Mr. Meathe is no longer with us, but Frank 
Matzke and Bob Ruckterstuhl are here. We also 
have three people who have not had a chance to 
present themselves. They agreed to tax them- 
selves in the sense that they will speak for only 
about three or four minutes-- maybe ten minutes 
at the outset, and that's not supposed to be 
stretched to twenty-- in order that you have 
some idea of the kind of work that they 

been involved in with respect to education and 
building systems. 


The theme that grew out of our conversation at 
lunch-- and | think the one that we might best 
try to use this afternoon-- is to stress three as- 
pects that this conference in its original design 
and intention has. One is that we are dealing 
with international subjects. What is happening 
internationally. So that we want to avoid-- at 
least the panel does-- the notion of talking 
parochially of what is happening in the United 
States or in the United Kingdom, but try, to the 
extent that we came to talk about interaction 
between countries, to see in what ways things 
are happening which are similar, which ways 
are different, and how we might learn something 
from them. 
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The second aspect will place much more emphasis 
on process than on product. Obviously, one 
doesn't separate those neatly and cleanly. We 
have the feeling that there are a lot of process 
issues which we have not adequately dealt 

with in either the presentations or the discussions. 
We had quite a few lively discussions at noontime 
about process issues. We are probably going to 
have a hard time reproducing that first act here. 


The third,and | think,crucial issue in many senses 
Professor Black introduced actually in his talk 
this morning, which is that if we talk about sys- 
tems,and we are regionally rigorous about talk- 
ing about systems, one of the characteristics of 
a systematic approach is that it has built-in 
feedback. And that the building industry has 
not characteristically been very well developed 
with respect to feedback as part of our system 

of building. So after our first few introductory 
remarks by the three panel members who have 
not had a chance to talk to you, | think our 
intention will be to pick up on that theme of 
feedback as a part of the institutional mechanism 
and to deal with those international questions 
that have relationship to building systems. 


| would suggest that perhaps the first man who 
might introduce himself to you is Dick Jacques. 


(Applause). 


RICHARD JACQUES: Thanks, John. | guess the 
introductions are even shorter than the comments. 
Very quickly, | am an architect and practicing 

in Albany. | am one of six partners of Rod Robbie, 
whom | think you heard a few words from yesterday. 
| guess | came out with the philosophy and | 

might talk a bit about the problems we have had 
apart from that philosophy. (Laughter). 


| have a speech in my briefcase. | didn't read it 
because | thought it would be similar to some 
other ones, but apparently he [Robbie] came on 
and talked about things that might have been of 
a political nature. Anyhow, | represent one of 
four affiliated U.S.-Canadian firms. |ama 
principal of the firm under my name and President 
of the Environmental Systems International. 


| would like to make some comments about the 
international implications of the work we are 
currently involved with. | think | can speak 
from some hard experience that we have had 
over the past two years dealing with both the 
international implications of practice in archi- 
tecture between the United States and Canada 
as well as the implications of transferring various 
systems building technology between the two 
countries. 


Specifically, we have been involved in a num- 
ber of major efforts to transfer the experiences of 
the SEF schools systems program into a number of 
states and localities in the United States. With- 
out getting into any of the specifics, | would 
like to mention several major international prob- 
lems that have created a great deal of concern 
and problems for ourselves. 


One is the generally confused nature of the 
international, provincial and state architecture 
registration requirements related to the formation 
of international organizations for the practice 

of architecture and building systems development. 
If you think we are confused amongst the several 
states in the United States, the relationships be- 
tween Great Britain, the United States and Can- 
ada are even more confused and prohibit such 
things as joint practice of architecture under 
one firm. 


As far as attempting to make direct use of some 
of the Canadian building systems technology in 
the United States, we have been faced with a 
number of fairly large-scale problems; the first 
being the difference in building standards and 
testing evaluation between the countries. A 
good deal of corporate work has to be done here. 


Another serious problem that we have encounter- 


.ed and been able to overcome is the difference 


in the price structures between the two countries. 
We found it almost totally impossible to transfer 
one specific aspect of a systems building program 
to another country or even between states or 
provinces without encountering serious local 
problems. The point was raised this morning that 
one could not transfer a program such as CLASP 
into other foreign markets without having some 
modifications. 


We have encountered a particular problem in the 
recent months since President Nixon dropped his 
bomb in the whole fiscal area. In many cases, 
technology that would have been both meeting 
our standards of performance requirements for 
school systems application and meeting economic 
criteria were found to be totally unfeasible after 
the adoption of the Nixon monetary policies. 

It is a very serious one and something that might 
be discussed, but | am not sure what we can do 
to resolve that kind of problem. 


| think | will leave my comments this brief. | 
am sure some of you have questions that are on 
your minds, but that is all | have to say right 

now. 


MR. EBERHARD: Todd Lee from Colorado will 


speak now. 


TODD LEE: | aman architect in Caudill 
Rowlett Scott's New York office. Just a few 
things | want to say: First of all, | think we 
should be very clear, since most of us are arch- 
itects of the architect's bias, which is a good 
viewpoint in which everyone says, "Yeah, | 
really believe in industrial artist job technology 
and good systems for building and | am going to 
start designing right now." 


| also think we have probably seen a great deal 
of process already and | want to show perhaps 
as an anecdote to Rod Robbie's global view a 
rather narrow definition of systems through a 
couple of buildings CRS has built recently. 
They are not done in ordinary-Venturi; they 
are probably more self-conscious than that. 
They are not high powered. They aren't the 
results of a high building program. They are 
one client, one job, using existing stuff. 


[A series of slides]. 


Everybody has his own idea of how you build. 
Let's talk about buildings because | think we 

get caught up with process too much. | could 
have brought you all of CRS's fancy graphs 
showing how you get lots of feedback and higher 
cost predictability and fantastic schedules and 
how we do this, but that has been done rather 
well this morning. 


One of the things that is clear is that we know 
what is happening in education. It does appear 
that a lot is happening. The schools are becom- 
ing something entirely different. 


The schools | want to talk about are two voca- 
tional colleges rebuilt for Bell & Howell. Small 
projects. Forty thousand to sixty thousand 
square feet. They were built in about nine 
months . 


One is a systems building, using conventional 
hardware that doesn't look like a systems build- 
ing. It is in Phoenix. It is good space. It is 
around a court and it has good space and good 
materials. And the kids seem to be happy; the 
kids aren't cold and there is good color. 


When we were talking about all of this during 
lunch, when we went up to talk about what we 
were going to talk about here, and John said, 
"What are you going todo?" And | said, "I 
thought | would show slides of buildings as an 
anecdote." And he said, "Who wants to see 
your slides?" 


We get involved in the processes. We get very 
involved with what we do and we don't recognize 
our roles are changing; we need to become 
political activists and labor negotiators or what 
you will. And the most important point is not 
the process nor the product, but it is ultimately 
the things we are involved in building which 
reflect the aspirations of our society. | get wor- 
ried when | come to a conference like this. 


There is a dangerous tendency, whether they are 
management systems or hardware systems, of be- 
coming the "ins" in themselves. We lose sight 
of the people and the context which has to re- 
main for the best interests of mankind. 


MR. EBERHARD: The next man, unlike most 
of us, is a customer rather than an architect or 
a professional looking for a customer. Mr. 
Kantz represents the University of California, 
and would like to say a few words just to indi- 
cate the kinds of things you used to do before 
Governor Reagan got elected. [Laughter]. 


R. CLAYTON KANTZ: How little does he know 
that's right. [Laughter]. 


Well, if | may boast a little bit, | do represent 
the University of California and the office of the 
president. And the University, for many, many 


years has seen fit to retain presumably experienced 


architects and engineers to be the go-between 
between the faculty and the students and the 
staff in their relations relative to the capital 


outlay program, and in their dealings with 
architects in private practice. 


Everything at the University of California, from 
roughly a thousand dollars up, is designed by 
design professionals in private practice. There 
is a slew of guys like myself that at one time 

or another in the past were active in the design 
professions, either as architects or engineers or 
planners or something else. In very recent times 
we have come upon something. The University, 
over the period from 1950 to the current time, 
has increased one and a half times, a fair-sized 
operation, a little over 105,000 students on 
nine campuses, and 53 field stations at Los Ala- 
mos and other radiation labs. 


During the last decade, the capital outlay pro- 
gram was in the order of $180 million a year. 
The last two years, it has been zero except for 
the levy of a substantially increased tuition. 
The Regents have allocated that tuition money 
to capital outlay. So last year, we had about 
$12,000,000. This fall, we have about $18 
million, but no state funds whatsoever the last 
two years. 


Although we had an allocation the year before 
that, it was withheld. 


So times have changed at the University of Cal- 
ifornia. About six years ago in 1965, California 
was the pioneer in attempting a building systems 
effort. We started with a project for student 
housing. Many of you know it by the name 
URBS-~ University Residential Building System. 
We deliberately selected student housing. No 
tax money was involved, and if this hair-brained 
idea didn't work after six months or a year, well, 
the dust would settle and people would forget it. 


Well, fortunately or unfortunately, whichever 
way you want to look at it, it seemed to work; 
and now in the process of six years, everything 
that could possibly happen to a building systems 
development project has happened. 


We are finally to the point where the initial 
project, eight buildings, $204,000,000 project 
has been completed in San Diego, and occupied 
a couple of months ago for the fall term. 


Everything considered, URBS succeeded, but it 
was a hell of a battle. 


About four years ago, Vice President Morgan, 

in the process of doing a little boasting on his 
part around the country, engendered interest 

on the part of Indiana University, and that led 
to the commencement of the ABS, or Academic 
Building System project. It is quite unfortunate 
that we let ABS have included within its title 
the name "building systems" because, whereas 
URBS does represent what we choose to call the 
first generation building system mode, most cer- 
tainly ABS is of the second generation because 
it is the conceptualization of the total building 
process from programming through designing 
through construction and including the inevitable 
later alterations. 


We defined ABS as a coordinated system of pro- 


cedures, planning concepts, and it so happens 
some building sub-systems. In the process, we 
have learned a lot of things. | think the most 
important is that there is a situation arising-- 
and | am not sure | want to say this in this 
audience-— but | think it is time for some ques- 
tions and answers. By and large, society is 
quite dissatisfied with both the institution and 
with the profession of architecture. The insti- 
tution-- and | am speaking now not as an archi- 
tect, but representing an institution-- by and 
large there is an increasing dissatisfaction on 
the part of institutions of higher education with 
architectural services, and if things don't change 
pretty rapidly, you gentlemen are going to be 
out of a job. 


By the same token, the users of the institution 
are equally dissatisfied with the institution, it- 
self. So that in this process, we talk about sys~ 
tems, building systems and systems building, 
industrialization, whatever the title, and | 
think it's terribly important that we recognize 
that there are two different types of users. 


One | choose to call the direct or primary user, 
and the other group the indirect or secondary 
user. The primary user is the faculty, the stu- 
dents and the staff; and the indirect users are 
everybody else that has unfortunately consider- 
ably more control over what happens to a build- 
ing than do the direct users. 


And the indirect users then would be the campus 
architects, the architect, the planners, the pro- 
grammers, the custodians, the buildings and 
grounds people, physical plant staff, everybody 
else that puts a finger in the pie, and unfortu- 
nately hasn't a great degree of control over how 
that building is designed or constructed. 


MR. EBERHARD: What I would like to do is 
start the discussion by getting a couple of panel 
members to re-discuss in front of you a subject 
we had discussed at lunch, and as they begin 
that discussion, | suggest you chime in with 
questions, answers, and arguments so that we 
will see whether we can't make this a general 
discussion amongst all of us. 


VOICE: | was very struck by what Mr. Kantz 
just said, and it is something dear to my own 
heart. | would like to suggest that we might 
explore that particular possibility that systems 
building actually is a mechanism whereby we 
can concern ourselves with the people's require- 
ments rather than the structure of the building 
itself. To me, this is a most important aspect, 
and | certainly agreed with everything he said. 


| would like very much at some point during the 
discussion to see if we couldn't dwell on that 
subject. 


MR. EBERHARD: That is exactly the subject | 
intended to start with, and which | am going to 
ask Frank Matzke and Mr. Meyrick to start be- 
tween themselves. Is there some evidence or 
some way that we might say that the systematic 
approach to building or building systems has in 
fact met the educational needs of what Mr. 
Kantz has called the primary users? 
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MR. MEYRICK: | think what we have done is 
opened up the process in a way that it recognizes 
that the thing we are trying to house-- the edu- 
cational process-- is one that is changing. And 
in the past we sort of focused on defining pro- 
grams in a way that is relevant to user require- 
ments in a very detailed way. 


We asked him to state his needs and be very 
specific. They caused him to close the door to 
all other possibilities. He wanted to be so 
specific that we designed it in such a way that 
we custom tailored it to that particular program. 


| think the process of constructing and planning 
society spans a time anywhere from three to four 
or a dozen years. As such, that process was 


being designed to house something that was chang- 


ing much faster than could be designed. | think 
we have come to the realization now that we only 
have to identify the common denominators of the 
structure in order to get the structure built. We 
can leave a lot of flexibility to the user in terms 
of how the first tenant uses the space. 


The buildings we designed had a high degree of 
flexibility and adaptability. We are thinking 
about the second guy who comes along and 
wants to change the building. We went through 
the process of designing a highly flexible build- 
ing, and if a guy came back from a campus and 
was enthused, he wanted to make a change and 
the architect says, "I am sorry because we have 
started the working drawings," because the pro- 
cess we were using did not provide that kind of 
flexibility that the facility itself was intended 
to provide. 


We are not sort of changing our viewpoint in a 
way-t let's look at the common denomina- 
tors. What are the common things in the build- 
ing that allow us to get some of the basic struc- 
ture going and sit down with the first group of 
users and tailor something that will give them, 
at the time they occupy the building, something 
that is much closer to requirements rather than 
something that was their requirements three or 
four years ago. 


As we have gotten into systems approach, | think 
the approach itself gives us this kind of flexibil- 
ity. | think the process we used in the past 
wasn't that flexible, so we could not really pro- 
vide a facility that was up to date as far as the 
user was concerned. 


MR. KANTZ: | would like to substantiate that 
and | would like to point out that it is the insti- 
tution's fault more than it is the architectural 
profession's fault for the way things are today. 
We have been so busy over the last two decades 
building buildings just as rapidly as we could 
that in that process, many institutions have de- 
veloped rather sophisticated organizations for 
developing and preparing fantastically detailed 
programs. 


In the case of my university, up until fairly re- 
cently, we presented the architect with a whole 
bible. Every single room was laid out, what 
was to go in it, even down to spacing and loca- 
tion and heights of outlets, electrical outlets, 
for an instance. 
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This, | think, is wrong, because the architects 
have responded magnificently. In our research 
efforts on the ABS project, we found somewhat 
to our consternation that buildings not only 
within Indiana University and University of Cal- 
ifornia, but also in the sampling that we took 
across the country from 50-odd other buildings, 
that architects almost without exception have 
done a very magnificent job of providing a 
building that is highly responsive to the initial 
users. 


Unfortunately, the architects have done a lousy 
job in providing a building that is responsive to 
the users thereafter. These buildings that are 
so highly sophisticated for the initial user are 
difficult and very expensive to alter, and the 
pace of change that is now taking place within 
higher education is so swift that we simply have 
to abandon this on the part of the institution. 


The submission of a detailed program=~ and this 
is again a reason why | am so much in favor of 
phase tracking or phase designing construction 
wherein there is no opportunity on the part of 
the institution at least to program in great de- 
tail. The architects would be doing a service 
to themselves as well as to the clients in higher 
education to push this idea. 


What we know as a matter of accounting records 
is that the cost of change over a period of forty 
years in higher education amounts to at least 
twice the original cost of construction. Tax- 
payers and representatives of institutions get 
hung up on trying to save a few bucks here or 
there on material or cutting down some space or 
squeezing the architect's fee. That's the least 
end of the duck. 


MR. MORRIS: Just an anecdote, a warning. 

We were handed a bible in 1962, a magnificent 
compendium. It seemed to us that there were 
things missing from it because it didn't say things 
about the nature or purpose of the university or 
its organization. We looked at some of these 
things. The first thing we proved after three 
weeks was that the site was too small, and there 
was a delay. 


There are some huge obstacles that can come up. 


MR. MEYRICK: | think there is a slight danger 
that we look for a scapegoat everywhere. You 
say the architect is to blame or the institution 

is to blame or somebody else. | think this may 
be, if | may say so, a little facile. It is a very 
complex situation and not the least of the dif- 
ficulties really is the fact that whatever is going 
to be done has got to be funded in a way that 
will satisfy the people that are providing the 
money. 


So you have to have some kind of organized way 
of arriving at what you can afford. In the past, 
it seemed natural to link that to what does the 
guy want. He wants so much space. He wants 
this kind of equipment. And he wants to move 
from here to there. And he has got so many 
lecture hours and so many lab hours and so on. 
So he cooks all these up in certain terms. He 
makes a schedule of it and the boys get together 


and price it, and that becomes a fixing that the 
architect has to slot himself into. | don't think 
you can really escape fromthe necessity to set 
some kind of financial framework to any project. 
It just isn't practical politics. 


But how to do it in such a way that you don't 
get the building buttoned up before the architect 
has had a chance to get at it. And | think this 
is a very important element in the process. 


What is going to be built really ought to arise 
not from simply asking, "What do you want?" 
But from a dialogue, perhaps quite a long one, 

a discussion, and | am hoping that Hugh is going 
to take this up because his firm, which handled 
not only the University of Bath, but earlier than 
that the University of York, arrived at a concept 
of what the University of York should be by quite 
a long and detailed dialogue between--and | 
think | am.right in saying-- initially, two people. 
Two minds, you see, knocking sparks off each 
other, and they came up not with schedules of 
accomodation or anything like that, but with a 
broad conception of what a modern university 
should try to do, and then they started thinking 
of a framework in which they could do it. 


| represent, and Professor Black represents the 
financing side of this. We are prepared to accept 
that, once you arrive at the concept like this. 
We could say that in the context of a whole 
expenditure on the university sector of higher 
education in Britain, we could afford X-million 
pounds for the University of York, and leave it 

as broad as that. 


So that within that financial envelope, the Uni- 
versity of York, with its architects, was able, 
by means of this kind of dialogue, to arrive at 

a set of building propositions which could then 
be dealt with through the procedure,which, if 
anybody is interested,| can describe, which | 
hope extends this degree of freedom right down 
to the point where you let the contract. 


MR. EBERHARD: Maybe Hugh could tell us 
who was representative enough to come up with 
this. 


MR. MEYRICK: | know it is a big subject, but 
it did seem to me that it is too easy to say it is 
the architect's fault or the Professor of Engin- 

eering's fault. | don't think it is. 


VOICE: To put it in another context, there are 
ten percent of the people tearing the buildings 

apart, and the other ninety per cent are sifting 

around yawning. 


VOICE: May | comment on that particular item 
about the architect's providing what the school 
districts and the educational institutions ask for? 


During the last ten or fifteen years, the states 
have been asking or our state has been asking 
for educational specifications. But they haven't 
followed it up, and the educators have not given 
those specifications to either the state or the 
architects outlining their philosophy, their 
needs, as to how they want to carry out their 
educational program. 


MR. EBERHARD: Would you say what state you 
are from? 


VOICE: | am from Pennsylvania. 


Now during the last couple of years, this has 
been made mandatory that the administrators 
must submit an educational specification to the 
Department of Education for approval before 
they can even get approval for an educational 
project. This is as it should be, | believe, be- 
cause actually the architect cannot provide an 
envelope for a school district and an educational 
institution unless he knows what they want to 
carry out. 


In effect, they have given the architect the 
groundwork to provide the envelope. But your 
statement that the architect has not completely 
carried out his responsibilities in providing that 
for the districts | don't believe is correct. From 
1950 up to about 1965, structures have been de- 
signed, and | am part of the guilty persons who 
have done it, which have not had the 
flexibility that should have been designed into 
the bui!ding. To make a change in the designs 
that have been designed for the last 15, 20, 25 
years, it is a Caesarean operation. It is uneco- 
nomical to make a change. 


But if, as in the last five years, we can give 
them the flexibility that they desire, that they 
don't have to go into a separate bond issue to 
make any change in a building so they can 
carry out an educational program, then | think 
the architects will be meeting their responsibili- 
ties if they provide this for the districts. 


This is one reason why we are trying to work and 
incorporate systems building within the program 
in Pennsylvania now, and this is specifically why 


we are here to get all the information and guidance 


that we can. 


VOICE: | would like to inject a few thoughts 
here. lam from Canada. We have been deeply 
involved in the FBS program. It seems that cer- 
tainly in Canada-- and | know this is true for 
many areas in the United States as well-- the 
prime requisite seems to be in school and con- 
struction. But we have so many dollars per 
square foot to spend and that is the upset ceiling 
cost formula beyond which you cannot go. 


When we start from that premise, we come back 
to saying we cannot afford to do certain things 
and you come to flexibility. | think you have to 
appreciate the fact that flexibility is always 
going to demand some additional cost. One 
cannot have ultimate flexibility without incur- 
ring some cost. 


[Whereupon, at 4:40 P.M., the recorded 
portion of the panel discussion was concluded. ] 
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HEALTH CARE PANEL 


CHAIRMAN BEST: | think it would be helpful if 
the members of the panel introduce themselves. 


Christopher Arnold, USA 
Sheila Clibbon, USA 
James Falick, USA 
Howard Goodman, UK 
Ed Hoskins, UK 

Percy Ward, UK 

Ray Zambrano, USA 


MR. FALICK: | listened this morning trying to 
figure out what were the problems that | was hear- 
ing that | couldn't relate to. | realize that listen- 
ing to people who have the fortunate opportunity 
to be from government , or government-funded, or 
working on theory of architecture and planning, 
or theory of technology at a university was very 
nice, but it didn't help me as an architect who 
has the responsibility to produce buildings today 
within a certain dollar and with real clients who 
want to be involved inthe planning and don't see 
how we can get along without them; and with 
codes and other conditions of building that tell me 
pretty well what | can or cannot do 


The problem for some of you, maybe, as it is with 
us, is what do you do without this guaranteed mar- 
ket. What do you do without projects that are 

all 50 or 100 or 150 million dollars? What do you 
do if you're with the average health client, whose 
budget will run from just a couple of hundred thou- 
sand dollars or several million dollars perhaps for 

a clinic, up to ten or fifteen million dollars for 

the average community hospital? Today we listen- 
ed to proposals for planning and design that perhaps 
at best would affect 10% of the country's health 
facilities. The 90% of the facilities that are label- 
ed health may not be at all able to accommodate 
many of these proposals. 


So I'd like to share with you today some of the 
things we as an architectural firm are concerned 
with and have learned how to deal with in with 

to fit ourselves into what we see as a need; and 
also to see really if we as a firm can survive in the 
market. Obviously we're missing one part of the 
consortium as described in the CLASP setup-- 
which is the client. 


Before | start I'd like to say that for me, | don't 
know if with all of you-- there's a constant break- 
down of terminology. | don't understand people 
using the same word which can mean many things. 
Systems, it seems to me are both product and pro- 
cess, as well as technology. And for myself I'd 
like to break it down to three very simple parts. 


First, there's what you might call logical and 
sensible planning, which is a constant criteria, 

and which determines the competency of any archi- 
tect. 


Second, is the use of prefabricated elements that 
are made elsewhere. And the third part, is how 
to deal with time and construction and design so 
it's speeded up, and not yield to the fasttrack 
which Frank Matzke dealt with this morning-- 
which to me is not systems. It is speeding up of 
construction but has nothing to do with the pre- 
fabricated elements or anything else. 


There are three pieces that we're all concerned 
with-- there's cost, and time and quality. And 
if we can assume that we're all concerned with 
the same kind of quality for the moment, then 
we'll leave that alone and just deal with cost 
and time. We arrive at various problems. In ex- 
plaining why a firm should be interested in sys~ 
tems construction, it's easy to see that if you take 
all the real costs over the past ten years and 
construction costs at a dollar to dollar basis, that 
which is built in the factory has stayed pretty 
stable, that which isn't has gone up. 


In addition to workmen's pay, you get the pro- 
blem of dealing with the weather-- and buildings 
that are built of prefabricated, factory-made 
parts have weather problems too, but at least they 
don't have them in the factory. Also there's just 
plain bad workmanship that has to be torn down 
and thrown away. 


We looked at what we had been doing in areas 
other than health on systems building, using stan- 
dard systems that are available from manufacturers. 
We found that we were bidding on an average 
building, about 70% in standard parts; and on 
some products up to 78% of the building is now 
pre-bid. If we looked at the construction costs, 
for pre-bid, fast track buildings that use systems 
construction or prefabricated elements, we were 
buying our buildings at mid-69 prices, mid-68 
prices, which is this year's track record. 


There are several aids, too, that we need to use 

in working with systems buildings-- I'll define 
systems building in this respect as prefabricated 
pieces. The first is the use of the computer to es- 
tablish constant criteria; and this is a matter of 
developing a finity diagram, essentially a formula 
that allows you to say that the kitchen wants to re- 
late, let's say, to a scale of 10, and the beds want 
to be related to the kitchen minus two on the same 
scale. You all, I'm sure, know about the oscillo- 
scope and how it can be manipulated so that you 
can correct the misinformation you feed into the 
computer. Eventually the computer can draw for 
you. For instance, on a 4-1/2 acre site for a 600 
bed hospital, you can get everything on a site in 
the right location and test it out and simulate 
operation and know you've done a good job. 


A second tool that is necessary in shortening the 
architectural design process, that we've used, is 
systems analysis. This started with the systems 
analysis study for a new public health service hos- 
pital. And in systems analysis what you're deal- 
ing with is time and motion rather than the cri- 
teria that an architect might put into the pro- 
ject. The problem with any of these static com- 


puter-based methodologies is exactly that-- they 
are static. The information put in one, stays 
there, and stays the same. 


And | wish that | had thought of the term Harness; 
| love it. But essentially | think what we're talk- 
ing about is what is our circulation system? How 
do we move people, goods, information, utilities? 
What are the pieces that plug on to this? And if 
we've got a good street system in our hospitals, 
like a city has a good street system and a good 
highway system and a good alley system, it might 
work over a long period of time. 


The problem is how do you get people to make 
decisions about design in a community hospital 
where they'll have to be working with it and 
dealing with it; how do you get them to make de- 
cisions in a way that's fast and relevant? We 
started by a process of gaming which takes it out 
of the sophisticated technology, which may be 
very naive in itself to assume that one can really 
plan with sophisticated technology and not with 
people, and put it into the hands of our client- 
user group. We've got our colored pieces of pa- 
per representing kinds of space-- blue might be 
beds; orange, service spaces such as dietary; red, 
diagnostic and treatment; gold, offices; and arrows 
representing kinds of movement. You start arrang- 
ing them horizontally and then vertically on a 
three-dimensional space frame. You review it 
with the large number of people who really are 
part of the project; and then work it through 

large groups until it finally is an accepted solution 
that is the best that can be produced. 


And | think that this is the prime factor in saving 
time and producing quality; saving money while 
producing quality. Because, unless yo) can de- 
termine your criteria in some way that is bused on 
the fact that you are dealing with an evolutionary 
system, something that is not static, so that peo- 
ple have the power to put in their information and 
their needs, you're going to end up with a result 
that speed kills. 


My diagram, then, is just that-- a diagram for a 
hospital rather than a hospital itself; the architect 
follows it very easily, that's his job. In a medical 
school of which this is a model, this kind of plan- 
ning led to a very straight forward systems build- 
ing of what we consider a large span which is 50', 
with very simply placed elements; because we're 
dealing with a real budget and a real dollar, and 
not with people who have unlimited funds. 


We also have the problem as in most health insti- 
tutions of having first tenants and not having the 
second tenant. This goes on the office-space- 
theory that we will put in a space for the first 
tenant. When he moves out at the end of five 
years, we'll remodel the space for the second 
tenant and so on. And that's really the useful- 
ness of interstitial space. 


Frank Matzke's slide this morning indicated that 
by combining a systems building with fast track 
construction, you can save 45% on the time. We 
translated that in some projects to about 20% of 
the construction dollar, or more. 


In San Antonio, Texas, there is a500-room 
Hilton Hotel built with a precast concrete box 
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system. The rooms were built and furnished off- 
site and delivered and lifted in place by a heli- 
copter-like crane. We're doing a 250-bed com- 
munity hospital which uses the boxes, which are 
not flexible but stack up in the structure: on one 
side is attached a loft building containing parking; 
and on the other side is attached ancillary services, 
diagnostic and treatment services. The reason for 
going to this kind of system is that construction 
costs including fixed equipment would be $32.85 
a square foot. We're finding that if we go to 
other kinds of systems construction, the straight 
forward lightweight, steel system which can be 
ordered from any place in the country and shipped 
any place, we're taking our conventional health 
projects which would take, from the time we're 
hired to the time they move in, say two to four 
years' time, and shortening that down to between 
nine and eighteen months. We are now deliver- 
ing small community hospitals of between 200-300 
beds in eighteen months' contracted delivery time 
at an average cost of between $25 and $37 a 
square foot, including equipment. | think this is 
where the importance comes for at least this coun- 
try and for architects and planners. No matter 
what is done to control inflation, construction 
costs are still running twice the general economy. 
Unless we can get some of that money saved, we 
won't have the money or the time to buy better 
buildings. 


So, my reaction is simply that it's a question of 
what can you do today, dealing with the problems 
that we have today to get better buildings? And 
what does that mean to the average client that 
you have to deal with? That's my position. 


MR. ZAMBRANO: | would preface my remarks 
by saying there is a very definite tread of parallel 
tracks in terms of our thought and design to the 
work than Mr. Arnold showed earlier and which 
Jim was just now talking about. | think we're in 
to fast track, we're into interstitial design of one 
kind or another. Our philosophy, where | think 
we are going and what we foresee as the next steps 
in the process is that in designing the’ systems, or 
the basic components of your structure, you start 
considering how you can set up a primary distri- 
bution and structural system that has some definite 
life; and identify a secondary component of build- 
ing that has a verying lifetime, for instance, the 
mechanical and electrical systems, which might 
last 20, 25 years; and the functional obsolescence 
of the actual use-spaces, which might change in 
five to seven years. 


Our goal is a properly designed building, such 
than the basis structure, the basic organizational 
system can survive and should survive several life- 
times of use. It is truly a tragedy to do what we 
often do, to tear down perfectly sound buildings 
in say 30-35 years simply because they can't 
adapt. So, | think that, and the economic factors 
which we have to deal with, will get us to the 
point in the future where we'll just continue to 
build. There's a medical center in Rotterdam 
that's already doing this. It's kind of a megastruc~ 
ture, eighteen stories high. It has a medical 
school and hospital. On the first six floors the 
building is in operation with classes going on. 

On the second six stories they are finishing off 
the space with interior partitions and secondary 
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distribution systems. On the upper six stories 
they are just completing the structure-— it's just 
open space, with elevators -- and finishing the 
exterior. That's one building that has six floors 
in operation, six in a kind of secondary stage of 
construction, and the top in a current state of 
construction. | think it's a very fascinating idea. 


We designed a systems floor with interstitial space 
for the Boston City Hospital. One area will feed 
up and down, the other will feed just down-- al- 
though | think maximum economies call for inter- 
stitial space feeding both up and down. The basic, 
primary system is designed to have capacity to 
accommodate any use conceivable in a hospital, 
except surgery rooms where you introduce a second- 
ary system. 


CHAIRMAN BEST: Right now | would like to sug- 
gest that Sheila Clibbon get the discussion started 
by stating what she thinks she's thrown at us. 


MISS CLIBBON: | don't think it is a good enough 
solution to provide a universal space wherever pos- 
sible for putting anything in. It involves too much 
compromise. | believe it's best to get the same 
kinds of spaces, containing the same techniques, to- 
gether regardless of what departments they're in. 
Most departments get split up in a very short time 
all over the hospital. Ina multi-story hospital it's 
got to happen if they expand at all; they've got to 
go to a floor above or below or some other part of 
the building-- and then you reconcile yourself to 
the situation. 


| just don't accept that you can accommodate 
many techniques properly, | mean as well, 

in a universal space building as you could 

in one where the constraints which conflict 
have been recognized spatially. 


VOICE: Could | ask at this point-- are any of 
the hospitals in England using interstitial space? 


MISS CLIBBON: Greenwich Hospital is the only 


one. 


VOICE: | was wondering because there are none 
in this country enjoying it. 


VOICE: There are some in New York. 


MISS CLIBBON: There they have it for some 
floors and not for others, so it complicates the 
solution. 


MR. FALICK: Bur your proposal is the same thing. 
You use the same terminology and you draw a very 
decorative diagram, but what you have is a floor, 
which is a diagnostic and treatment floor, and it's 
no different from anybody else's diagnostic and 
treatment floor except that its interspace happens 
to be above rather than below and above. Then 
you have a patient floor. And if you look at any 
hospital,at any architectural design today without 
worrying if you call it interstitial spaces, but just 


say enough space to work in, you've got really 
two or three kinds of space pretty much in the 
same way, but better able to meet today's needs. 
You have really loft space, that's the basic form 
of space for air conditioning that you're allowed 
to have. You have glass space because of the 
fact that a patient's room has to have a window; 
and you end up with some sort of form-- unless 
you can put all of your beds on one floor, a la 
Corbu, with skylights. Well, if you then assume 
you might or might pot be allowed to do it by pre- 
sent codes, which is another matter, you then 
have some sort of form for that space which is de- 
pendent upon a window; and would we have the 
servicing space for it? And that's exactly what 
we're doing today. You can make interstitial 
space for two story stories or twelve stories-- 

it wouldn't make much of a difference. 


MISS CLIBBON: No, that's not the point. 


MR. FALICK: Really, why would you penetrate 
a floor so frequently for a man to get into it for 
service? 


VOICE: But you can deliver food or any supplies 
or goods or information through interstitial space 
and drop it down or push it up. 


VOICE: We have on one hand everyone agreeing 
that there's a need for more flexibility in facili- 
ties than we have at present. We have a group 
who are in favor of interstitial space, who find 
it attractive and more flexible than traditional 
ways. And then we have Sheila saying, "Ah, 
yes, but there are drawbacks in this which re- 
late to the nature of the way in which a hospital 
has to be organized." But then there's a third 
group that I've heard argue in the past, and | 
was wondering if there are any people represent- 
ing that group here, who argue against intersti- 
tial space for an entirely different reason; they 
say it gives too much flexibility, it's a waste of 
money, you don't need it, you can get all the 
flexibility you need with other methods. And 
I'm wondering if any here adhere to that group? 


VOICE: | think the point you're getting at is that 
we're talking in some cases a number of academic 
solutions, when the process should be based upon 
solving the client's problem. His problem is 
based on certain objectives he has and the way 
that he operates within a budget. And it boils 
down that whatever techniques you're using-- 

the computer of whatever-- are value judgments 
based on the program. How do you say intersti- 
tial space is better than regular conventional 
building type? How do you establish a service 
mechanism in your service contract? Isn't it 
based on the requirements and the process you have 
to go through? + How do you make value judgments 
to decide which is better? 


MR. ZAMBRANO: It seems what you're permitted, 
with interstitial space, or zoning of a primary dis- 
tribution system, is to make basic assumptions 
about use, and you're free from waiting for that 
decision to be made, and you're allowed to pro- 
ceed with primary construction before the final 
design decisions are made. 


VOICE: | want to backtrack a bit. |'m impressed 
with the fact that automobile construction is con- 
stant but building cost is going up; and this may be 
a partial answer to what we're talking about. It's 
very deceptive and not factual in the sense that | 
think we're looking at the problems. The cost of 
the automobile may be going up very slowly, but 
the cost of maintenance and the cost of gasoline, 
cost of pollution is going up much faster. And 
we're trying, | think, to look at hospitals as whole 
problems. Hopefully we won't be deceived by 
little points on a graph that indicate at a given 
point in time how you look at a macrocosm of the 
problem. In a general sense, what we've got here 
is an x-ray of the current, most advanced techno- 
logy in hospital architecture which we could put 
together in a room. It's very ranging, it goes all 
the way from a concept where all the bedrooms 
must be roof-lit as the true way of life. At the 
other end, there's the technology of clinging to- 
gether the industrial capacity of a nation on a 
computerized basis, applied to certain kinds of 
standardization, which when applied to redun- 
dant requirements, give certain redundant capa- 
bilities. And somewhere we're all playing in 

this game between these two extremes. And, as 

| see it, at the moment interstitial space is pro- 
bably a significant tool to deal with most of the 
problems that we have in terms of organizing 
design, construction, operation and maintenance 
into some conceivably wholistic package which 
we can look at, dissect, put back together again 
some way so that you can get the pipes in there 
and get the pipes out; services in, the services 
out. You can change the function, you can play 
a more elaborate, more comprehensive game than 
previously. We can argue about what the content 
of that should be, we can argue perhaps about 
how long something has to function. But in gen- 
eral, | think, if you take a look at the broad pic- 
ture, the wholistic view is the one we're really 
trying to get a handle on. 


In a certain sense, the British are ahead of us by 
having advanced an invasion into the field of 
construction beyond what we do. And we're tak- 
ing another cut at it based on American applica- 
bility, American competence, American trade 
union practices, which are quite different. And, 
Sheila is looking at something that isn't really 
that much different except that her bedrooms are 
all in arow. | don't see it as fundamentally dif- 
ferent. 


VOICE: It seems to me that interstitial space is 
not an absolute. | would say by definition of 
interstitial space as opposed to simply a hung ceil- 
ing with utilities above it, is that it ean be de- 
fined as space in which you can stand up. 


VOICE: | agree with that. Concerning the refer- 
ence to the the car, | don'tknow what the point 
was, because | question that if we make the car 
costs higher, would we have less polution? The 
reference was made to show that that which was 
made in the factories cost less than that which 

is made on the site. However, when working 
with a community hospital, and we're supposed 

to come up with whether or not we'll be able to 
afford interstitial space, we must figure out wheth- 
er we can develop some cost benefit analysis that 
is legitimate and acceptable to the client, accep- 


table to the community agencies and the regional 
authorities as to why that building may cost more 
in the beginning and pay off a lot later on. 


VOICE: Architects are accountable for costs. 


MR, FALICK: Everybody is. But when you go in 
with the idea that using interstitial space is a bet- 
ter way to plan, you find it's the criteria of the 
cost accounting that often eludes you. Many hos- 
pitals that we've gone to are a box construction 
because there was no way of building them cheap- 
er. The SCSD used steel construction because 
there was no way of building cheaper. 


VOICE: | think what you're saying is there's a 
cost for flexibility. And this is where-- I've had 
no experience in hospitals-- but in school projects 
| think we've had enough experience to show that 
whereas we plan flexibility in the schools, the 
people using the schools never use that flexibility; 
therefore, we were putting a hell of a lot of money 
into it without any reasons for it. And | have a 
feeling this may be the same for this interstitial 
space. 


VOICE: Is there anyone here who thinks the flex- 
ibility fashion needs a strong man? 


VQICE: To some extent. 


VOICE: | think the point has been missed, that 
we tend to see flexibility as a capital cost. | 
don't know how cost limit techniques apply, but 
within our national health service, we have a 
very rigid system of cost limits in which every 
function in the hospital has a fixed cost. That is, 
so much per meal, so much per x-ray examination, 
so much per bed space, and so on. But these are 
cyclical running costs. One has to hit both the 
capital costs and the revenue consequences. 


When we consider running costs over the life of 
the building, say 50-60 years, it includes the 
question of replacement of services. Our services 
have a life of between 15 and 20 years so we are 
replacing our services two or three times in the 
structural life of the building. So when one sees 
one of these interstitial spaces, one does consider 
precisely how are we going to replace the ducts 
and pipes and everything else that goes in there 
when the time. And this is a chargeable cost. 


VOICE: Our national cost for any hospital in 
Britain, whether regional or a local variation, 
is the same in Liverpool as it is in London. We 
could just not cope with a system with a high 
level of cost variation in a country as small as 
ours. 


We're looking at the total package cost. We ad- 
here to set figures; and if any scheme produced 
has any interstitial space, the building must have 
a fairly high structural cost, then savings must be 
made in other areas. 


MISS CLIBBON: What most people do in order 

to cut down on running costs is in terms of per- 
sonnel, so we're not getting at the same thing. 
The objectives of my work are to prove that over 

a period of X years the savings in running costs 
of personnel-- nurses and physicians and so forth-- 


could offset the extra capital cost. You're saying 
that you can't do anything about it, that you're 
stuck with the capital cost. 


VOICE: We do have a process called cost-in-use 
which attempts to relate capital consequences. 

It is possible in fact to use your capital and still 
have savings, but it's a difficult process because 
most of the things are intangibles. It is very dif- 
ficult to get the situation where you can guarantee 
showing savings with increased capital cost. 


MISS CLIBBON: Yes, well as | said it's easier to 
compare one department with another existing de- 
partment when they're part of the same organiza- 
tional structure. But if they're not, then you 
have to examine the whole system which is a far 
more difficult job. 


VOICE: One of the points of this morning's dis- 
cussion we didn't make, is the use of computer 
techniques as resource allocation tools. That is, 
as one manipulates spaces, one is manipulating 
not only physical space but the consequences of 
this in terms of staffing, in terms of source demand 
on our energy and of food and supplies and a hun- 
dred more things. And as they move, they have 
difficult precipitants in terms of the cost of this. 
Now, one of the stages in these computer exer- 
cises is to produce this resource allocation; that 
is, not only do we produce the sort of figures that 
the data has been explaining in terms of numbers 
of beams, columns and slabs, partitions, doors 
and all that; but also numbers of staff at all times, 
and the consumption of energy and supplies. 


MISS CLIBBON: Yes, but the computer cannot do 
that amount of work without using a normal 
structure-- | mean, what was done at Johns Hop kins 
was on small parts of the system, like obstet- 
rics, etc. They weren't able to take into account 
all the factors that they felt were important be- 
cause they were not able to handle them; 

and that's an operations research department 
which is fairly sophisticated. How do you do a 
whole hospital ? 


VOICE: Here we are saying that the reason we're 
going to have the flexible things is because every- 
thing is going to change; but if they're going to 
change, how do we do it? 


MR. ZAMBRANO: The objective is to maximize 
the options for uses. You're less concerned 
about how the uses change than the basic system 
that you might provide. 


VOICE: You can change the simulation. 
You see you have a finite population which you 
can just bend and you try one arrangement, then 
another and see what it involves in the way of 
personnel. 


MR. ZAMBRANO: But, you accept the premise 
that you've never going to find the absolute 
truth, the Holy Grail of medicine; then really 
you should be designing a system that will take 
anything that will hapen in medicine. 


MISS CLIBBON. No. One can say I've got 


Hospital A and Hospital B, and I've got a number 
of patients. I'll give treatment in a certain way 
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which we can allocate, which is the most efficient 
vehicle of doing this ? 


VOICE: That's the fallacy. You do not know 
what actually will be needed; you make assump- 
tions. 


MISS CLIBBON: No, you make the assumptions 
for the purposes of the simulation, so you can 
compare two things. 


VOICE: If you argue that there's something dif- 
ferent about various hospital spaces, then you're 
going to perpetuate the myth that there is some 
fixed relationship between the patient and the 
other spaces. If some new drug techniques are 
introduced, we might see the elimination of all 
medical in-patients in five to ten years. It's 
quite possible to happen and you may well have 
a 50% rise in out-patient facility requirements. 


MISS CLIBBON: It doesn't necessarily mean that 
the patients are in PSS 24 hours a day or anything. 
They could be night patients, day patients or any 
part-time patients; but it's easier to plunk them 

in one place and take things to them, than it is to 
take the patients to something else. In other 
words, it depends upon the complexity of the pro- 
cedure. If I've got a lot of small things to do to 
these patients, I'd rather have them all in one 
place and take things to them, whether they're 
going to be there for 24 hours a day or what. 


MR. ZAMBRANO: An interesting point was 
raisedone that I'd like to discuss. If you take 
your statement that the economic life of these 
buildings is 60 years, yet the life of the second- 
ary uses is about twenty, another approach is to 
say you give a twenty-year building, and then 
you just build three of them in sixty years; in- 
stead of building one that is going to last sixty 
years. 


JOHN ELLIS: A basic fallacy is the concept of 
the disposable building in that the disposable 
building is only fractionally cheaper than the 
permanent building. 


MR. ZAMBRANO: Because of the codes. 


MR. ELLIS: But not really unreasonable codes. 
These are not unreasonable regulations. 


VOICE: | think the disposable building makes a 
lot of sense, except that we don't have the tech- 
nology to do it right now. 


VOICE: The trailer and the tent are enormous 
improvements over what we've had. 


VOICE: I'm thinking of 1000-bed hospital build- 


ings. 


VOICE: Could we make 1000 trailer-bedrooms, 
which would be disposable? 


VOICE: Let me go back to 1906 and the earth- 
quake in California which demolished an enormous 
psychiatric hospital, as a result of which every- 
body was moved into tents. : The result was the im- 
mediate improvement in patient behavior and well 
being. [Laughter]. California in its infinite wis- 
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dome decided it couldn't live with such improve- 
ment and restored the buildings. [Laughter]. And 
it's also true that the best medical care that you 
can probably get in the United States is on the 
battle field; and this is not something that is trans- 
lated into our whole culture. 


| can't tell you that every surgery performed is 
necessary; and that's a major determinant of how 
hospitals and health services are in fact developed 
and used. What | think we can say is that given 
that surgery will be performed, we want a decent 
environment to do it in, and to permit it to change 
as technology advances. And hopefully somebody 
will eventually evaluate whether or not that surgery 
is in fact necessary. And this is the way we have 
to look at the problem. We can only take little 
cuts at this system in our own national concept of 
health services. One of the cuts we can take is 
to build at least the same quality of buildings 
cheaper and faster; that's not a bad goal. And 
what we've been debating is if one way is bet- 
ter than another to achieve that particular thing. 


VOICE: We've all said the same thing. Our job 
is to diagram some pattern for providing health 
care services. We establish a harness or move- 
ment system, or vertical core, or whatever you 
want to call it-- fixed elements. And the rest 
of the space ends up being platforms of one kind 
or another, be they horizontal or vertical, plat- 
forms into which you fit these things. And that's 
the whole major change in health in the past few 
years-~ that's what we've all said in one way or 
another. 


VOICE: Everybody except Sheila is talking about 
a system to provide space so that every part is 
capable of having an operating room or an animal 
room, and so forth. 


VOICE: Not necessarily. 
V @LGEse Nor 


VOICE: | guess there could be different degrees 
of flexibility. | suppose in the interstitial space 
at least there is a mechanical area and a people 
area; mechanical flexibility and human flexibility 
operate on different orders. And that there is a 
permanent part of mechanical systems-- the twenty 
year part. But | wonder if you can make it totally 
flexible; if perhaps more emphasis doesn't need to 
be placed on degrees of flexibility. Maybe pa- 
tient rooms are less inclined to change, or change 
in a different rhythm than the rest of the building 
spaces in a hospital. 


VOICE: | wonder if we're hung up on the defini- 
tion of interstitial space. | know, Mr. Arnold, 
you have two basic kinds of interstitial space-= 
the deep system and the narrow system. 


MR. ARNOLD: That's another system. 


MISS CLIBBON: There's a distinction between 
interstitial space and bonafide suspended ceiling. 


MR. ARNOLD: In a sense, what we're talking 
about in the VA project is space in which the 
horizontal services run, and it has sufficient di- 
mensions such that men can work in there; they 
have access to it horizontally and can work in 


there whether this is for initial installation or 
later change . And the basic access to that space 
is, in our case, through a service bay-- a door 
that opens into it so that you do not have to pen- 
etrate a floor. 


In our case we had a complete platform, call it 
a floor, call it a ceiling, call it what you will, 
and there's a provision for taking loads of men 
working there and equipment; and on the under- 
side it has specific performance requirements in 
terms of acoustics, etc. 


Now, true, in almost any conventional building 
you have a space between the ceiling and the 
floor above in which you run horizontal services-- 
whether you call it interstitial space or not. | 
think that we seem to be talking here about the 
use of this space as a specific strategy for making 
later change easier-- remodeling services easier. 
And it's just specific strategy in response to a pro- 
blem that | think we'll all run across. 


VOICE: Is the reason you put such a space, or 
floor, so that you don't disturb the people below? 


MR. ARNOLD: Partly. 


mance requirements. 


It's one of the perfor- 


MISS CLIBBON: It's that I've been 
dealing with; for example, I've got a solid mem- 
brane that | can enter wherever | like without 
having to get at it with a pneumatic drill. 


access 


VOICE: Distinction should be made between minor 
alterations and major alterations. When you have 
a major adaptation of space, changing its complete 
use, say, the patients are going to have to be 
moved out of that space-- whether you have an 
interstitial space to work in or not. Therefore, 
you can have the view that we are putting too 
much into having permanent structural interstitial 
space. 


VOICE: Does the interstitial space and flexibility 
you're talking about reduce the cost of major 
change ? 


MR. ARNOLD: We've done rather careful 
studies, and in terms of making quite major chang- 
es that work out in some detail, we found we got 
a 40% reduction in cost. Now, this is part of our 
argument to a client which we won't have to make 
to justify the extra costs for this kind of construc 
tion. Now the extra costs do not appear to be 
very great, given in terms of our study. However, 
it's perfectly obvious that if | show you an inter- 
stitial space design with a floor to floor height of 
eighteen feet, you can always reduce the cost, 
clearly, by knocking six feet off our design. 


VOICE: Let me comment on that, Chris. Another 
aspect of this thing is that we're trying to examine 
how in fact you put a building together. And 
these are very complex systems, and we're trying 
to develop strategies so that a plumber can work 
like a plumber. And this is very difficult to do. 
He's got to have a platform to work from. He can 
either have that platform from the floor below of 
ladders or scaffolds, or he can walk on a contin- 
uous platform to do the work. Part of the cost of 
the ceiling is the part of the scaffolding, and it 


therefore reduces the cost that appears in some 
other fashion in the building process. What we're 
trying to do is to look at the problem as wholistic- 
ally as we can. At this moment in time, that 
seems to be the approach to take. In ten years if 
people can get air into smaller spaces and smaller 
plumbers, we'll change the system. [Laughter]. 


VOICE: We thought of this, that having a com- 
pletely self-contained floor on which the instal- 
lation of the services could take place, this 

would reduce significantly the cost of installing 
services; in practice it made virtually no difference 
atall. 


MISS CLIBBON: Yes, but yours is not a proper 
man-enterable space, because | can only just 
stand up inside it, and I'm an average female. 
So most of the men in Greenwich can't stand up. 


MR. ZAMBRANO: Basically, you reduce flexi- 
bility and adaptability of buildings, if you have 
cores in the vertical center. Vertically fixed 
elements are hard to change; and you limit the 
adaptability. Interstitial really tries to put as 
much as possible in a horizontal plane. For in- 
stance we've done analysis where even in conven- 
tional hospitals the sandwich, the structure of 
mechanical gets to be five and six feet in the ser- 
vice areas and about four feet in patient areas: 
2-|/2 feet for structure and a few feet for mech- 
anical equipment. And if you take interstitial 
and put it together in one, and feed up and down, 
the total volume will not increase whatsoever. 


VOICE: One thing interesting we found toward 
the beginning of our project was we went around 
hospitals to find out how maintenance people 
actually did maintenance work in conventional, 
non-interstitial space buildings. We found two 
very interesting things. One is that almost all 
the maintenance men are ex-navy mechanics used 
to running around in submarines and that sort of 
thing. In other words they were treating, in many 
cases, non-interstitial space as interstitial space. 
They would go up through an access panel, and 
they would skip along the traditional wires and 
runners. They could do it; in other words, they 
were experts. 


The architect goes up and looks at it and can't 
walk around. But the maintenance man does, and 
it's a skill. So, we looked at this and then we 
very carefully started to make decisions as to 

how high our space should be to enable the peo- 
ple to work satisfactorily. It comes out less than 
the space you or | need to stand up in. 


MR. FALICK: Most of the problem in costs of 
hospitals today is not finding what the square 
footage cost is, but establishing some new pat- 
terns of staffing that will really save money. 


VOICE: I've been to a number of discussions like 
this in that last few years and they eventually 
ended up in discussion of interstitial space; and 
usually with people with a number of vested inter- 
ests defending it or hacking it. I'd like to suggest 
three points of view: First, that we are not that 
sure how things are going to go, and so we want 
to provide a hell of a lot of flexibility just in 
case. 


Second, we do know that as long as there are 
patients, for example, it would be easier to bring 
things to them than to take them to the things; 
that there will be certain characteristics of organ- 
ization which will persist. If these are incompat- 
ible with a certain technology, we ought to have 
a hard look at that technology. And this is for 
reasons of the hospitals' being able to do their job 
properly and more efficiently. 


And the third point of view is that we can know 
something about the future in terms of general 
degrees of flexibility that will be required; and 
when you buy interstitial space we're spending 
money for flexibility that we're never going to 
utilize-- more flexibility is unnecessary. 


VOICE: | think there is another argument in favor 
of interstitial space. | can only speak from our 
own experience as structural engineers on one 
1,000,000 square foot hospital for the Health Ser- 
vices Administration of New York City, which is 
that it allows the whole building process, the 
actual start of construction to occur much earlier. 
For this hospital which is really.enormous, the 
foundation construction began when only just the 
barest outlines of the building were understood by 
the architects. The structural steel contractor 
met when the designs for the building itself were 
very little further advanced. The steel shell is 
under construction; and still the interiors of the 
hospital are far from being planned. | don't think 
we could have gotten that kind of rapid progress 
unless we had the kind of initial flexibility and 
also the great long span that the interstitial space 
concept allows. 


It's hideously expensive. But that fact 
only means that escalation costs would be even 
more enormous-- so there are advantages to imple- 
menting time saving concepts. 


| want to comment on the predictability 
of health care because that's one of the points 
we're trying to get across. In the first place, 
the VA study is geared to a particular client who 
has particular kinds of needs. 


Every new VA hospital will be a teaching hospi- 
tal, and nobody in the Veterans Administration 
can predict what a dean is going todo. The 

way this shows up is, for example, in the treat- 
ment of gastric ulcer patients. They can be treat- 
ed in a variety of ways, one of which is to associ- 
ate a bed, a laboratory, a radiology. room, and a 
resident's quarters in very close proximity. And 
this takes an enormous amount of very concentrat- 
ed space in order to deal with that particular cat- 
egory of illness-- and the VA has lots of such 
patients available. 


They may wish to institute a health program for 
these patients with some configuration of this 
kind, but they cannot predict at which institution 
the dean will buy it. So, it's not that they don't 
know they're going to have a particular patient 
classification, they just don't know what teaching 
program is going to be instituted. So, the patient: 
are there, the methods of treatment are known, 
but the combination is unknown. And this is a 
response to that particular kind of requirement. 
It's to be able to meet a range of needs. 


At the moment we don't need a surgery in that 
particular context because | think we can stabil- 
ize a patient fast enough to get him down to sur- 
gery. If this is wrong, we'll restudy the system. 
But we try to that kind of need for unpredictable 
program development more than for change as 
change itself. If we get that, we can handle the 
changes. 


MR, FALICK: For our part, most of the commun- 
ity hospitals that we've had have not been able 
to afford the extra dollars to provide interstitial 
space, say in the nursing areas which is the high- 
est defined cost-patient area. And so, our job 
has been to figure out how to get flexibility in 
five or ten nursing systems, and to check team 
nursing versus non-team nursing, versus every- 
body's theory; and to produce a design which can 
provide flexibility. We need a design where you 
can change lots of parameters without changing 
the building-- | think that's the challenge. 


VOICE: | agree. | think we should be talking 
about interstitial space as the process rather than 
the product. We automatically say because we've 
got to do this hospital in a certain time schedule 
within a certain budget, we're going to inter- 
stitial space. But it can vary depending on your 
mechanical distribution, etc. 


VOICE: One hospital in Greenwich is flexible 
in structure and everything else, but also in its 
planning form. We've got two phases now with 
the third phase under construction. The first 
phase has been open for 2-1/2 years, We've al- 
ready had three distinct patterns of nursing man- 
agement in that building. And this varies between 
small nursing units of 20 to 40, up to units of 90, 
and back down to units of 60. And | don't doubt 
there's as many more nursing management systems 
for the next several years. 


DR. MARVIN SACHS: | represent the user or the 
client, and look at this from a slightly different 
point of view. It's perfectly obvious that a total 
systems approach for the delivery of health care 
facilities for the whole country would in principle 
be better than what we have now. But what 
would it be like in practice? 


One of the reasons | think this country is not do- 
ing what England did more or less successfully, 

is because nobody knows how to do it. If isn't 
possible to transform the system quickly into some- 
thing that could be made to work. If anyone came 
up with a way of doing that, | have little doubt 
that pressures for implementing it would be ex- 
tremely high. And the pressures would come pri- 
marily because it would serve two purposes: 

1) it would allow better distribution of health care, 
and 2) it would be more economical. 


So if you're willing to admit that we don't know 
how to do that now, we have to start with the 
base of the existing system; and with this in mind 
I've been really very excited by some of the pre- 
sentations made today by all of the groups which 
get at ways of providing facilities for us who have 
to use them, more effectively, more quickly, with 
less cost; a variety of attempts to solve the pro- 
blem which nobody really knows how to solve. 
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The work that is being done at Department of 
Health and Social Security, which is quantifying 
and utilizing sophisticated computer techniques 
for making predictions that are certainly very in- 
teresting. It's quite clear that it couldn't be done 
in the United States at this time for several rea- 
sons, not the least of which is that we haven't got 
anything like a good data base, and in principle 
we're not sure that we can have one that would be 
adequate. 


The "Veteran system” is certainly straight forward 
and simple, rational and will probably provide the 
Veteran's Administration with a much better group 
of facilities over time with respect to cost than 
they now have. But if you look at the effort that 
has gone into finding out how to organize and de- 
sign health care facilities in the United States, 
from the point of view of basic investigation, 

you still have a large amount of work ahead. 


We're dealing with an industry which is now some- 
thing like 70 or 75 billion dollars a year, which 
will very rapidly be up to 100 billion dollars a 
year; but the rate of escalation will be reduced 
because people will refuse to pay more. And the 
amount of effort going into research really to get 
to a primitive, basic comprehensible and power- 
ful understanding of the variables, and how they 
might interact, is extremely small. 


| might point out that medicine was in this po- 
sition about 75 or 100 years ago in terms of med- 
ical science. At that time we hardly knew which 
way to turn in dealing with any number of very 
serious illnesses, some of which we still don't 
know what to do with at all. But there are a 
whole host of them which subsequently were 
dealt with effectively, and the amount of effort 
that went into getting those solutions was huge-- 
it took not necessarily a year or two or five, but 
in some cases a generation or two before the un- 
derstanding and comprehension of basic concepts 
that led to practical solutions which then seemed 
simpler, were evolved. 


So, | make a strong plea that the architects begin 
to work out a solution for developing a stronger 
research tradition and a stronger base for support- 
ing architectural research, not necessarily only 

in the area of health care. | suspect this would 
be true for housing as well. | think it's been done 
much more effectively for schools. For some rea- 
son there's been more money available to study 
schools. 


Now, the whole process and role of research is 
something which is fairly unpredictable. But if 
one looks at the accomplishments of scientific 
research, the basic issue has been that real 
breakthroughs require new concepts; they don't 
come from modification, refinements or arbitrary 
decisions to simplify. Real advances come from 
real concepts and these are concepts that have to 
be testable and have to be susceptible to being 
proved wrong if they aren't any good, and modi- 
fied after they've been shown to be wrong. 


In some cases you may actually have to build a 
whole host of buildings and find out that they 
don't work before you can realize that the con- 
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cept is wrong, which is an expensive and unfortu- 
nate way. But if some other approach isn't evolv- 
ed, that's what you're going to have to do, and it 
may not be possible to say that any one of them 
will be anything like as good as what we have now. 
It may not be, but | don't think that pessimistic 
view is appropriate because the chances are that 
with a little bit of brain power put into it, ways 
ought to be found to make some reasonable judg- 
ment as to what is at least rational or sensible 

and what isn't. 


The building really does influence the way we 
work. The hospital building is not a passive part- 
ner in the distribution of health care. It molds 
the ideas of doctors and nurses and patients 

about what can be done; and it can do this in an 
extremely strong way. 


When | started working in this research effort on 
hospital buildings with Sheila, | was so naive. 
Its appalling how little | knew about the way 
health care really has to be implemented 

in terms of the building as an important func- 
tion of this. Any number of decisions that we've 
made in our institutions, that | can recall in 
retrospect,were made because the people who 
were involved didn't realize that it was only the 
conventional building spatial arrangement that 
was dictating the choices, and the choices were 
not necessarily good. 


I'm interested in the question of predictability 

of health care in the future. You brought this 

up as a major issue. Yet is it really necessary 

to be so fussy about it? We can all agree that 

we don't know exactly which diseases would be- 
come curable or eliminated or which new ones 
might come up. We can agree that the advance- 
ment of medical science,which has been rather 
dramatic in the last century, may or may not con- 
tinue as rapidly. There will be social changes in 
terms of what will be appropriate to provide for 
people, that we can guess at. So we have to look 
not so much at whether there will be changes, 
though that is certainly important, but at what 
activities or what functions are unlikely to change 
very much, and which ones we know might change. 


It seems fairly clear that the things that are not 
going to change are those that people need wheth- 
er or not they're sick-- place to sleep; food, water; 
toilet facilities; companionship, privacy; air, 
light; certain amount of sympathy, attention. 

That is, things that are relatively primitive or 
relatively unchanging if you give a certain stabil- 
ity to our civilization, which of course it may or 
may not have. So, these kinds of relatively sim- 
ple, primitive needs of people, whether or not 
they're sick, are relatively stable; and these needs 
exist in hospitals or other health care facilities 
just as they do in homes. 


The clinical techniques which are usually referred 
to as diagnostic and therapeutic services have 
really a certain stability. But there are some de- 
tails that are crucial to architecture that we can- 
not predict, such as the equipment that would 

be required. 


That brings us then to the interstitial floor issue 
because that has a lot to do with the non-human 


systems. A few years ago people weren't talking 
very much about interstitial floors, and yet from 
my point of view the problem wasn't any different 
from what it is now. It's more a question of 
general organization and how reorganization 

can be interfered with or not interfered with 

by the building. 


| don't believe for a minute that you architects 
are getting anything like a decent set of instruc- 
tions from the doctors who are your clients. If you 
depend on us to say what buildings we need, you 
are all going to be in terrible trouble because 
we just don't know. And it's highly unlikely 
that we're going to be able to find out in a rea- 
sonable time. We need to be taught by someone 
whose training it is to find these things out-- 
architects are trained to find out what people 
need; doctors are not except in medical context. 
We don't know how to find out what kind of 
buildings or spaces we're going to need, but we 
do know how to find out what patients need in 
medical contexts. You can't do that. 


One of you may come to me with a medical problem 
and say you're not feeling well. If | say, "Okay, 
tell me what it is you need and I'II give it to you," 
| think you would fire me on the spot. But that's 
often what architects tend to do, come to a hos- 
pital and say, "What do you want?" And then 

you say, after we've told you, "That's ridiculous, 
we can't possibly give you that because..." 


Still there is some basic assumption that what we 
can tell you is close to being right-- except that 
we're too naive to realize that it's too expensive. 
It's not that simple. But we need your help des- 
perately to find out what we need from our build- 
ings. We physicians will help you architects help 
us, but you'll have to learn how to guide us through 
the process. 





SOLVING THE HOUSING PROBLEMS OF THE 


POOR IN LIMA 


ERNESTO PAREDES 
PERU 


In reference to "housing" there are several 
definitions and ways of looking at the concept. 
It is, therefore, important that | begin with an 
indication of what is included in this term for 
me. Housing is a term used in a comprehensive 
sense to mean habitat, a place where you live, 
a very important component of the general 
environment which should be molded by the 
family, adapted to its needs and used to maxi- 
mum benefit. The house is a shelter from 
physical, social and economic evils, i.e. from 
climate, rain, wind, delinquency and financial 
insecurity through use as investment and insur- 
ance. 


Housing is more. It is a social system. Asa 
social system, it has actors, operations and 
results. The results are not only production of 
shelters but also the creation of agents of change 
and resources for development. 


Housing as a system can be thought of as several 
interrelated subsystems. We will talk about two 
of them today. 


Subsystem A. The modern housing industry which 
takes advantage of all the building industry 
processes and techniques and deals with problems 
of inputs and organization of a highly specialized 
productive process such as in the USA and Europe. 


Actors are: builders, contractors, engineers, 
architects, financiers, consumers 


Operations are: hierarchical system with cen- 
tralized decision-making for construc- 
tion processes. 


Results are: production of housing to be purchased 
by consumers. 


This system is incipient in Peru. 


Subsystem B. Housing production by the poor, 
which is to a large extent independent of some 
other social subsystems related to housing, such 
as land markets and those producing services such 
as credit. This production is dependent on other 
social subsystems such as those producing con- 
sumer goods such as cement, steel and bricks. 
The poor are trying to solve their own housing 
problems by constructing their houses utilizing 
family labor, some contracted services and long- 
term savings capacity. 


This is occurring in most underdeveloped countries 


where processes of rapid urbanization are pro- 
ducing large urban centers with a high proportion 
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of migrants and high population increase. Pro- 
blems of unemployment and underemployment and 
distribution of income are fundamental in these 
situations as wellas their result in deficient 
housing for the poor. 


There is need to identify this subsystem. This 
means to identify its components, operations, 
products and internal and external relationships. 
There is also need to rationalize subsystem B or 
replace it so that better housing is produced for 
the poor or by the poor. 


The purpose of this talk is to deal with how to 
improve the results of housing in subsystem B, 

very often identified with Latin American 

squatter settlements. We want to improve the 
system in the three aspects stated before: 

shelter, social mobilization and resource mobili- 
zation. | would like to make a quick reference, 
however, to the way subsystem A operates in Peru. 


Most central agency programs operate through 
contracting with private contractors as builders 
or directly building through government offices. 
International agencies stimulate this type of 
activity. 


The private building industry builds primarily for 
the middle and upper income groups. 


Statistics on Lima indicate: 


A. Increasing concentration of population in 
Lima and other urban centers. In 1940, 
10% of the national population was in Lima. 
In 1970, 22.6% of the national population 
was resident in Lima. 


B. Increase of population in the metropolitan 
area is occurring at a rapid rate--6.2% 
yearly; 3.2% through natural increase, 3% 
through migration. There are approximately 
75,000 migrants arriving yearly in Lima 
according to estimates made by the Plan de 
Desarrollo Metropolitana. 


C. In 1967 20% of the families with highest 
incomes had more than 60% of the total 
income in the area. Twenty percent of the 
families which had lowest income held only 
1.3% of the total income. 


D. Nearly twenty percent earn less than $23 a 
month. Approximately 40% earn less than 
$70 a month. 76.5% earned less than $184 
a month. 


E. The population resident in "tugurios” or 
central city slums was estimated by city 
planning offices to be approximately 18% 
of the total of nearly three million. 


The population living in houses constructed 
by users through the processes of subsystem 
B were estimated at 25% of the metropolitan 
population in 1967. Estimates calculated 
that the proportion of persons resident in 
these areas, having risen from 14% in 1959 
to 25% in 1967, will rise to approximately 
40% in 1980. 


Lima is, therefore, obviously a case in 
which the analysis and improvement of the 
results of subsystem B are of considerable 
importance for the development of the urban 
area. 


The experiment of Accion Comunitaria del Peru 
gives emphasis to the role of the user. We con- 
sider this appropriate since so much housing is 
produced almost entirely through subsystem B in 
which users play a predominant role. The experi- 
mental program of Accion Comunitaria looks at 
the user as having great capacity to produce and 
reduce costs while keeping finance flexible and 
adabtable to variations in family economy. 


This is related to the concept of "progressive 
housing” in which the house is a springboard 

for family financial growth rather than a static 
commodity. The house is an insurance against 
economic instability by capitalization of savings 
through investment in construction. This is 
important in an inflationary economy. 


It is hard to convince technicians and politicians 
that an estera shack may be better, i.e. more 
adapted to a given situation, as a stake or claim 
on property than all the rhetorical radicalism and 
elegant designs of the politician and technicians 
who do not have the solution to the financing 
involved in the actions required. 


What should be done? We concur with John 
Turner when he discusses housing based on "open 
services." There is a need to make services 
available in metropolitan areas in order to make 
more operational possibilities accessible to indi- 
viduals interested in building. This is the ideal 
which does not exist, however. In Lima many 
services necessary for rationalization of user 
activities are not present or when available are 
too expensive. 


The major problem, therefore, is how to take 
into account the capacity of the users including 
their managerial and organizational ability in 
an environment with a shortage of economic and 
technical capacity. 


We value the freedom of each individual (actor- 
user) to decide on the actions he wants to under- 
take in order to achieve certain results, mostly 
improvements in the quality of life--in this par- 
ticular case in housing conditions. We also know 
that this freedom is limited. 


First, by the small number of different alternatives 
for action open to him. He might get 
land through invasion or squatting but 
the land market with legal property 
title is far out of his financial possibili- 
ties. He might save and build a house 
but he has no credit. 


Second, by the abuse of mass media which create 
desires for products but do not show the 
means, ways or actions necessary to 
achieve the desired results. 


It is, therefore, necessary to change the systems. 
It is very important to find methods or models or 
generalize actions that can enrich the individu- 


al's experience through changes in the system 
and even within the limitations of the present 
system assuming that changes in one unit set up 
pressures for change on the part of other units. 


ACP aims at the development of models which 
innovate new methods and coordinate the use of 
resources in such a way as to maximize benefits. 
We develop these models through tests in the 
field which enable people to respond to real 
stimuli. 


These methods are based on various assumptions: 

. The development of models through experi- 
ence is based on the free cooperation of the 
actors. This demands that the stimuli be 
clearly seen as roads to a desired high prio- 
rity achievement or product. "No conscious 
or complex action is likely to be taken unless 
those on whose decisions it depends expect 
the benefits to outweigh the cost of inaction," 
says John Turner and we agree with him. 


The maximum use of resources is a desired 
goal. Labor, managerial capacity, savings 
and external finance should be used to the 
maximum possible. 


The presence of an agent which serves as a 
catalyst of local resources is desirable. 
Organization of the users in the community is 
a model which has been tested by ACP in its 
two and a half years of activity. ACP has 
worked as a promotor in the formation of 
groups which can act as catalysts through a 
series of actions and reactions within sub- 
system B. Most actions tested so far have 
been based on democratic participation. 


The presence of a catalyst is important in 
order to marshall resources as well as to 
create feedback to the actors from the "con- 
text" or environment in which operations 
take place. 


. Feedback information is important for the 
actor-users as well as for other subsystems in 
order to increase innovation, change and 
efficiency of the general social system. 


In accordance with the previous assumptions 
ACP plays the role of an agent of change by 
giving initial stimulus to series of actions, 
reactions and feedback. 


ACP plays this role as a test of the hypothesized 
necessity of this type of agent in the housing 
process. Once this necessity is verified through 
action a model can be established and this role 
can be placed by 1) other available agencies, 
2) new services established by central housing 
agencies or 3) improving the internal structure 
of the components in such a way that they per- 
form better. The presence of ACP should not be 
considered a crutch to the housing efforts of 

the user but rather as applied research. Applied 
research presupposes certain knowledge acquired 
through earlier basic research and in this par- 
ticular case is oriented to improve performance of 
the system. 


ACP is searching for methods necessary to make 
better use of existing potential. For this purpose 
we are carrying out small scale experiments. 
Some are concerned with social mobilization 
through organization; some deal with resource 
mobilization through new financial structures 

in the communities and the creation of new work 
opportunities; and other experiments deal with 
improvement of the technical capacity of the 
users to produce housing through technical 
assistance and innovations in design and con- 
struction procedures which make use of the 
concept of progressive construction. 


Let's see a series of slides which will give an 
idea of the context, achievements and failures 

of the 75,000 people trying to solve their housing 
problem in Lima in what we have called housing 
subsystem B. (Slides are not reproduced in this 
publication; the captions tell the story.) 


View of Barriada: Outsiders see these houses as 
"ings of misery" around metropolitan areas in 
developing countries. This is a generalization 
that does not always apply. 


We consider this a housing system providing 
solutions given the context of the country and 
the general tendency for positive development 
from straw mats to brick. 


View of Callejon; Market in Downtown: The 
houses are started because of crowded conditions 


in central city slums, low income and failure of 
the building industry to provide low cost housing. 


Graph Migration: Who are the people? Must 
understand that the majority of the people are 
urban. Although 47% come from smaller towns 
outside of Lima, these are not peasants. 
Migrants come for several reasons. 


Store in Highland: Highways, newspapers, 
magazines, radio and even television have 
systematically invaded the isolated world of 
Peruvian villages. 


City at Night: The city with its bright lights 
and modern buildings promises a future full of 
hope. 


Graph on Production: He hopes to find better 
wages in factories and as we can see from this 
chart, production in Lima and adjoining Callao 
is much higher than in the rest of the country. 


Classroom: The migrant also hopes that the city 
will offer educational opportunities for himself 
and his children. 


Hut Surrounded by Better Buildings: Migrants 


tend to move into the central city. But the city 
closes in on them and they will move when they 
can. 


The historical process has been for es tablish- 
ment and residence in the urban area prior to a 
move to the system B areas, although the ten- 
dency for direct migration is increasing. 


Factory: People need work before they can 
afford the costs of investing in their own houses. 


Women in Factory: 46% of the population living 
in subsystem B areas are in the working ages 
between 15 and 64. 46.5$ of the economically 
active population is empoloyed as laborers. 


Markets: 10/7% are employees of white collar 
workers, 1.9% in management. 28% are em- 
ployed as independent workers, frequently in 
markets or as artesans. 3.8% are domestic wor- 
kers. 


Women in Estera Store: While there is unemploy- 
ment, the great majority are employed. Under- 
employment is probably much greater a problem 
than unemployment. 


New Dwelling: How did they establish their 
houses? The occupation of vacant land, normally 
State claimed "erriazos" is done quickly over- 
night to avoid police interference. 


Buying Straw Mat: Recent arrivals solve their 
housing problem buying straw mats at low cost. 
Even this low cost easily rises beyond a day's 
wage. 


Row of Shacks: The shacks begin taking shape 
along the principal coastal highways and roads 
since access to the city for work and transport 

of water and building materials is fundamental 
for establishment of houses. 

Family: The problems are diminished in severity 
by the joy of seeing their first home away from 
the central slums. This dwelling is a victory 
accomplished through months of sacrifice and 
most families are proud of their accomplishments. 


Streets: The houses are established separate 
from the others whenever possible in order to 
form the streets of a new neighborhood. 


Carpentershop: Public services become more 
available... such as a carpenter shop. Small 
stores for sale of food and other daily necessities 
spring up all over. 


Painted shacks: A few families paint the straw 
mats in an effort to better their condition and 
express their desire for progress. 


Wood house: Others look for more permanent 
building material... 


Painted bricks: This is not the first time paint- 
ing has contributed to illusion in architecture. 


Man with wheelbarrow: After a wait, the head 
of the house has enough money to buy the first 
bags of cement. 


Foundation: Foundations are put in around the 
straw mats and the bricks wait for the work to 
progress. Many times the construction stays like 
this for months. 


Construction: Until one day the family, with 
some help from neighbors, relatives or contracted 
workers, starts to build the walls of the first room. 


For lack of technical advice, work must be re- 


peated at times-- doubling the cost. Water is 
scarce and the tools primitive. 
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Brick walls around shack: In spite of the diffi- 
culties the walls are finished and fence in the 
aging shack of straw mats. 


Roof of straw: The family uses the brickhouse 
with a straw roof for a long time. A cement roof 
is one of the most costly steps of the construction. 
Roofing is one of the areas needing most attention 
from experiments in materials development. 


Street with brick houses: Slowly the neighbor- 
hood is transformed into streets of neat painted, 
brick homes, some with two stories. The houses 
come through user efforts almost entirely alone. 
The community services come through efforts 
carried out in collaboration with other residents 
and with the government. 


Street with bus: This might take ten years or 
more and improvement will continue provided 
the services are there. The story of each pueblo 
is written in the mosaic of its buildings. 


Hillside development: They slowly advance to- 


wards the final stage of construction or they 
stop and start decaying like most hillside devel- 
opments. 


Dry street with cans for water: What are the 


negative factors present which inhibit progres- 
sive development? The lack of water is one 
negative factor present in many of these areas. 


Slope site: Many of the hillsides have the ad- 
vantage of being near central areas but some of 
them have problems of slope as well as problems 
of access to markets and sources of supply. 


Lack of income is another source of problems 
for development. 


Man sitting on wheelbarrow: Lack of employ- 
ment or underemployment is a problem. 


Garbage: Lack of community organization may 
be a reason for inability to solve community 
problems. 


Piles of bricks: Nevertheless, in most areas the 
straw mats, open ditches, piles of bricks and 
bags of cement talk to us of a town being built. 


Two story houses: The straw mats are giving way 


to bricks and cement in progressive development 
of housing and services. 


Paved street: We assumed that the catalyzer is 
community organization so we tried different 
approaches to community organization. We de- 
veloped a model in 1969 for improvement of the 
structure of the communities. It provided for 
regular change in membership of the executive 
committee and controls through a widespread 
communication system. Later a similar model 
was adopted by the government for use through- 
out the country. 


The structure of the organizations is based on 

block representatives, coordinating committees 
and an executive committee. Basically it pro- 
vides local leadership for social mobilization. 


152 


Promoter: The community is stimulated to adopt 


new structure. This is done through discussion 


sessions in which the idea of the organization 
structure is presented. 


Crowd gathered for elections: In the communities 


in which Accion experimented the structure was 


accepted as appropriate. Associations in the 
past have had little formal control either from 
outside or from the residents. 


Voters: This is changed through the use of the 


secret ballot in which each individual votes for 


block representatives. 


Pledging: Pledging responsibility is carried out 


at a ceremony for the formal installation of 
officers. 


Classroom: Further training programs for the 


leaders are carried out. These are specifically 


related to the interests of the community and 
designed to provide the leaders with the skills 
immediately necessary to begin projects desired 
by the community. 


Committee training: Meetings for planning are 
held to specify details for projects selected by 
they community through general meetings are 
through the block representatives. 


General meetings: The leaders discuss the pro- 
gram with other residents of the community. 


Assist education: It is necessary to assist the 
communications development of the organizations 
through preparation of a variety of programs and 
materials for educational purposes. 


Jornada: The most important at the present time 
are the "jornadas"=- a kind of intensive round 
table working session which begins with a gen- 
eral meeting, breaks into small discussion 
groups and returns to the general meeting for 
discussion and approval . 


Water tank: The slides which follow are a few 
from a synchronized slide-sound presentation 
about the development of a water system. 


Mother and daughter: In pueblo jovenes the 
majority suffer a shortage of water. It is stored 
in barrels after purchase from unsanitary tank 
trucks. 


Water costs more for the residents than for the 
consumer in the center of Lima who has full 
service of running water and drainage. 


Promoter: The block representative is responsible 
for visiting all the members of his block securing 
their cooperation, in some cases through saving 
in a program which provides interest on funds 
deposited. 


This requires widespread cooperation of the com- 
munity for success. "The solution is in our hands” 
is therefore the logical conclusion of this audio- 
visual service. 


TV: People from within the community with 
special talents and leaders participate on tele- 


vision programs designed to promote participa-~ 
tion. Our weekly program includes messages 
from central agencies. The use of closed cir- 
cuit television will allow us next year to re- 
duce the cost of educational activities and to 
assist in creating a dynamic, new system of 
education. 


Learning by doing: Accion also schedules pro- 
jects which provide opportunities to learn by 
doing. Here community residents learn organ- 
izational skills. 


Construction: They learn simple techniques of 
construction through participation in the devel- 
opment of a community center. 


Women's activities: Women are encouraged to 
participate and learn skills which encourage 
their personal, social and economic development. 


Bank desk: A community saving system has been 
experimented under the stimulus of Accion. A 
bank clerk with assistance of local leaders re- 
ceives the weekly savings. A series of controls 
and checks against mismanagement have been 
created to fight against lack of confidence in 
financial systems for community organization. 


Man in door: Some people have to be sought 
out... 


Collector: The elected treasurer of the block 
has the responsibility for collecting. It is hoped 
that this system for saving will be effective for 
a series of community projects. We are at least 
sure that it is having an effect on the attitudes 
of bankers who prior to this time had little or no 
contact with these communities. 


Women sewing: The training of women for jobs 
to improve the family economy by increasing 
their own production for use or for sale is an 
important aspect of Accion experiments in 
women's activities. 


Woman and child: Work is being carried out for 
the development of a system of women's organi- 
zations for the operation of daycare centers. 
These centers enable children to receive adequate 
care while their mothers go out to work. 


Shoemaker; meatshop; carpenter: In the field of 


economic promotion a limited number of subsi- 
dized loans were made available to artesans and 
small businesses as the initial step to develop- 
ment of a rotating loan system which would op- 
erate through private banks without subsidy. 
The experimental loan fund worked in connection 
with the establishment of small labor-managed 
workshops and microindustries. The initial in- 
vestment is through a loan from sources like our 
experimental loan fund. This loan is paid in an 
average of two years at ten percent interest. 
This repayment is made possible through general 
income produced. 


Leather: The participatory nature of the work- 
shop gives stimulating results. The members 
shortly after a first training course reach excel 
lent quality standards. It takes longer to estab- 
lish good marketing and administrative practices. 


Weaver: This type of workshop is an association 
of a cooperative type in which total ownership 
is held by the workers. 


Bloquetera: We are beginning a second type of 
workshop in which the participation in the man- 
agement is shared by all members equally. In 
this cement block factory the leaders are elected 
by their fellow workers. Ownership of the capi- 
tal is held by the lending organization and the 
workers have the property in usufruct with no 
opportunity to become owners. 


The lending agency charges depreciation costs 
and interest on the capital as rent. 


Bordado: We fell that one of the most valuable 
aspects of the experience with microindustries 
with which we are involved is that it opens op- 
portunities for innovation, not only within the 
housing system but in other social systems related 
to it. 


Topographer: The last area of action is technical 
assistance. To test the capacity of the community 
to produce and as information of the technical 
prerequisites for action, technical assistance, 

like topographers, is provided. There is a high 
priority for layout as a first step in the process 

to claim property titles from government agencies. 


Enripiado: Assistance is given in the organiza- 
tion of finance and work for improving the roads. 
Consolidating the roads in sandy locations is of 
high priority for water distribution is usually 
done by tank trucks. 


The government receives pressure for this kind 

of infrastructural work. It was demonstrated in 
this experience that the cost to the neighbor 

was nearly the same either waiting for the cen- 
tral agency or working directly as managers. In 
the second case, a builder was contracted on the 
basis of the savings capacity of the community. 


School: As a result of the earthquake suffered by 
Peru a year ago May [1970], Accion has been 
active in the transfer of methods used in urban 
areas to development of rural areas affected by 
the quake. 


Bloquetera: Here engineers are providing tech- 
nical assistance to community organizations 
formed to manage the problem or reconstruction 
on projects such as this school in a small high- 
land village. 


Centro comunal: Community centers are build- 
ings of high priority to the residents. In this 
community center there will be offices for the 
local association, a daycare center for children 
of working mothers, a store for the sale of hand- 
icrafts made within the community and space for 
other community activities. 


Summing up... 


Solving the housing problems of the poor is not 
a matter of changing labels and calling positive 
what was before negative. This is the case in 
the abuse of the term Young Town applied in 
Lima to all settlements indistinctly of the pro- 
gress or deterioration taking place within them. 


The housing problems of the poor could be sum- 

marized in the incapacity of the present housing 
systems to take into account not only the needs 

of the poor but their capacity and resources. 


It has been stated that subsystem A (the normal 
legal housing) is not operational for the very 
poor in Lima. Probably this is true in very many 
metropolitan areas in the Third World. Unless 
major technical innovations are made to reduce 
cost and improve the economies of these coun- 
tries this will continue to be true. At the mo- 
ment it is difficult to foresee these changes in 
the near future, but it is easy to see that the 
urban population will continue its rapid growth. 


Therefore, it is important to rationalize subsys- 
tem B processes which provide for widespread 
individual participation and freedom of decision 
in the development process. 


How to improve the housing results in subsys- 
tem B? This can be done through: 


1. Changing the general attitudes towards 
housing as a fixed commodity and evaluat- 
ing it in relation to the housing process and 
not in relation to fixed standards. The rules 
are flexible in subsystem B. Housing legis 
lation, standards and regulations are not 
normally enforced in the areas settled by the 
poor. The attempts at improving subsystem B 
should take into account that if regulations 
are going to be enforced they have to be 
realistically within the real capacity of the 
system to produce. 


2. Maximizing the use of resources. This can 
be achieved through research and innovation 
in several areas: 

Materials 

Finance systems 

Labor intensive construction systems 
New systems for ownership 

New systems for organization of work 
and distribution of income. 


3. Stimulating social mobilization. People 
have a great asset in their capacity to 
organize and participate. This should be 
used to the maximum of its capacity. Its 
development could be promoted by central 
housing agencies, redistributing investment 
priorities from those funds oriented toward 
public housing. 


4. Providing technical assistance. It may be 


believed by some that the people of the 
poorer communities need only to be educated 
in techniques of self assistance in order to 
achieve marvelous results in the develop- 
ment of their communities. Accion found 
however that the self-help techniques need 
a complementary input of engineering, 
architectural and other professional assis~ 
tance before many projects can get off the 
ground. Concretely, in Pamplona although 
all of the people may save and contribute 
labor to the development of a water system, 
they cannot achieve the installation with- 
out the building project and approval by 

the government. Equally, the people wish- 
ing to build a community center were unable 
to commence without plans and professional 
advice. Clearly, much self-help acitivity 
is paralyzed for lack of technical assistance. 


5. Creating a cycle of dynamic education 
whereby teaching is not a one way process 
or limited to the classroom. A widespread 
system must be created wherein what is 
taught may be applied, tested and adjusted 
to the realities of the communities in which 
the education is to operate. 


| know that the issues which have come out 
during this presentation might not be taken as 
relevant to the situation in Europe and the United 
States. But looking at the world in its present 
state of conflict and crisis one has to stop and 
think that a definite effort has to be made to 
make possible the participation of more people 

in the decision-making processes throughout the 
world. 


| am pleased to have been invited to present 
information about acitvities in Lima. | hope to 
have an opportunity to talk personally with 
those of you with particular interest in these or 
similar housing processes. Thank you. 
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PILOT HOUSE: THE OPERATION BREAKTHROUGH 


OF JAPAN 


Y. UTIDA 
JAPAN 


CHAIRMAN DAVIDSON: I'd like to introduce 
our second speaker this evening, Professor 
Yoshoshika Utida, who trained as an architect, 
teaches as a full professor at the University of 
Tokyo School of Architecture, and quite apart 
from having an extensive record of many build- 
ings bearing his name, he is also Chairman of 
the Selection Committee of something that | 
think many people here rudely call the Japanese 
Operation Breakthrough, which would obviously 
be far more accurate and perhaps less uncompli- 
mentary if described by its proper name, namely, 
the Pilot House Project. Professor Utida. 


PROFESSOR UTIDA: I'd like to thank you for 
your words of introduction. | also feel very 
happy to have the opportunity to speak to you 
this evening, to have received the invitation to 
come and speak to you about the Pilot House 
Project. 


The Pilot House Project was initiated in Japan 
in the spring of 1970, and was modeled after 
your Operation Breakthrough Program in the 
United States. It was felt that, in view of the 
high cost of real estate in Japan and the rise of 
construction costs concomitant with recent in- 
creases in wages and standards of living, Japan 
must find new formulas for massive housing con- 
struction. The goals of the Project were ta keep 
cost down to present levels, to improve the 
quality of housing design, and to stabilize the 
market. 


Approximately 101 entries were submitted to 

the Pilot House Design Competition, deriving 
primarily from leading construction corporations. 
There were some exceptions, such as the rather 
unique designs submitted by the Mitsui Ship- 
building Corporation and by Kubota Agricul tur- 
al Equipment, Inc. 


From July to December, 1970, these entries 
were reviewed by a Selection Committee. 
Proposals were evaluated not only for their de- 
sign, structural strength, facilities, etc., but 
also-- with a little less importance-- in terms 
of their manufacturability. That is, did a com- 
pany have sufficient plant, sales and transpor- 
tation capabilities to mass produce its proposed 
house? 


Entries from established building companies were 


rather straight forward, practical, non-innovative; 


but buildable. Firms that were not previously in 
the building industry presented the most imagin- 
ative and innovative entries; but with more ques- 
tionable feasibility of mass-production and erec- 
tion capabilities. 
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The number of entries was pared down to seven- 
teen winning entries, submitted by sixteen 
firms. 


The entries can be broken down into six main 
categories. 


A. Concrete type, public housing 


Since 1955 the Public Housing Corpor- 
ation (PHC) has lead the way in Japan in de- 
veloping and using large panel construction; 
one might think of this method as the main- 
stream of most future public housing in this 
country. By far the largest category, there 
were a number of compelling entries-- the 
best being submitted by the Shimizu Construc- 
tion Corporation. Great interest was paid to 
achieving more freedom in room layout, system- 
ization of panel production, standardization of 
panel measurements, the use of self-forming 
joints and simplification of on-the-spot assem- 
blage; that is, the use of strap and spiral ferro- 
concrete or post tension construction. 


B. Concrete type, town houses 


There were very few entries in this 
category, and they showed little distinction. 
Most were modifications of proposals for either 
single or multiple unit dwellings. There is 
still little demand for this type of housing in 
Japan. 


C. Concrete type, single unit dwellings 


Just as the large panel construction 
of PHC is the backbone of concrete type, pub- 
lic housing, the concrete type, medium panel 
formula used in national, low-rent housing pro- 


jects since 1962 is the mainstay of this category. 


Since the basic design of medium size panels 
has improved considerably and the panels are 
readily available from production plants in 
Tokyo and Osaka, approximately half of the 
entries in this category involved new ways of 
using this already existing material. Most 
devised "wall-bearing" systems or made changes 
in pillar and roof design, that is, "skeleton 
skin construction". The latter represents, if 
anything, a step backward in the development 
of medium panel housing. 


D. Metal type, public housing 


In foreign countries, reinforced con- 
crete is used for construction of high rise apart- 
ments. Due to the prevalence of earthquakes, 
Japan is perhaps one of the few nations to use 
steel frame construction. There were a variety 
of excellent entries in this category. Some 
employed large and medium panels in combina- 
tion with a steel frame encased in concrete; 
while others used caravan=type housing units 
set into a "jungle gym" steel frame. 


E. Metal type, single dwellings 
There was a tendency toward use of 


larger panels and greater mechanization of on- 
the-spot assemblage. 


F. Conventional type (i.e. wood struc- 
tures), single dwellings 


There is a continuing preference for 
type of housing among the traditional sectors 
of Japanese society, and there were a consid- 
erable number of entries in this category. 
Most companies found it difficult to hold costs 
at or below present levels, however. 


At present we are building the sample seventeen 
winning entries, in order to see if they're actu- 
ally buildable. The schedule is to have all 

the work done by March of 1972. [From some 
of the photographs taken by Professor Albert 
Dietz in May 1972 at the site, and which 
appear at the end of this presentation, it is 
evident that construction was nearing comple- 
tion]. 


| imagine that there are differences between 
the Japan Pilot House Project and your Opera- 
tion Breakthrough Program. 


One problem you encounter in construction is 
that plumbers and people who install gas lines, 
etc. are licensed by local authorities, and this 
creates a tremendous problem in construction 
work. In other words, if these people don't show 
up on time, the construction is delayed. So, the 
idea is to build the system ahead of time at the 
plant. 


My understanding is that one of the reasons for 
the tremendous popularity of house trailers, the 
tremendous growth of that industry, is because 
the construction or building of these things takes 
place at the factories. It not only saves time 
and maintenance costs, but it also is a means of 
circumventing problems which unions create on 
a construction job. So, in that respect, it helps 
a tremendouse amount in terms of speeding up 
the process of construction. 


We don't have that problem in Japan because we 
don't have unions in the construction field on 
the job. 


Still, in terms of saving construction time, we 
want to prefabricate the houses as much as pos- 
sible ina plant. One Pilot House winning entry 
from National Corporation includes a central 
unit for the bathroom and kitchen. They call it 
the heart-core of the house. 


| should like to go through a series of slides 
showing the entries of the models that we are 
presently building. 


PILOT HOUSE DESIGN COMPETITION 
WINNING ENTRIES 


SLIDE 
NO. DESCRIPTION 


PUBLIC HOUSING 


1 Shimizu Construction; concrete 

2 Tokyu Construction; tunnel form 

3 Tokyu Construction; concrete 

4 Japanese Camus; concrete 

D Tokyu Prefabrication; concrete 

5 Tokyu Prefabrication; wet core 

"if Taisei Construction; concrete 

8 Kajima Construction; concrete 

9 Kajima, right, concrete; Takenaka, 
left, metal 

10 Takenaka Komuten; metal (staggered 
truss or "beehive") 

1] Takenaka Komuten; metal 

12 Takenaka Komuten, left; Kajima, right 

13 Takenaka Komuten; metal 

14 Taisei Prefabrication; metal frame, 
concrete panels 

15 Mitsui Ship Builders, right, metal; 
Shimizu, left 

16 Mitsui Ship Builders; metal 

TOWN HOUSES 
17 Ohbayashi Construction; concrete 
SINGLE UNIT DWELLINGS 

18 Takenaka ICS-PH; concrete 

19 " u " 

20 Kubota House Company (SPA); metal 

21 Daiwa House Industries (Daios); metal 

22 National Housing Company; metal 

23 nu " " " 

24 Sekisui House; metal 

25 Misawa Home (Core-350); wood 

26 Eidai Product Company; wood 


Slides 1-6, 12, 13, 17-22, 25 and 26 were 


supplied by the Takenaka Construction Company. 


Slides 7-11, 14-16, 23 and 24 were taken by 
Professor Albert G.H. Dietz in May, 1972. 


The public housing site is at Chiba, a suburb 
north of Tokyo. 
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NEW PROCESSES FOR MAKING US SMARTER 


ABOUT BUILDING 


MICHAEL BRILL 
U.S.A. 


THE LECTURE I'M NOT GIVING: 


There is a kind of "standard" lecture which shows 
that the real problems are in the process of pro- 
viding built environment and not in the products 
of that process; and further, that we should be 
process-oriented not product-oriented. |'m not. 
going to give that lecture because that's one 
which is a) available and b) | also consider 

it might be a waste of time for the following 
reasons: There are those of you in the room who 
already agree that the critical issues involve the 
entire mechanisms of conveyance of buil? environ- 
ment to the people who use it at the output end. 
And there are those of you who say, "that's non- 
sense. The critical issue is that house, or that 
piece of hardware or that tower crane." | don't 
want to waste the time of the people who agree, 
and I've long since discovered that people who 
don't agree are not going to change their minds 
in an hour, expecially on the persuasion of 
somebody who is long-haired, 5'8", 300 Ibs. and 
peculiar. | don't have a lot going for me as a 
persuader for this audience. (Laughter.) Ano- 
ther part of the lecture I'm not giving goes like 
this--if the house costs nothing; if we eliminate 
the physical artifact called house, there are 
still lots of people who can't afford housing. 

It's obviously not just due to the physical thing 
called "house" that makes costs accrue and, 

it's not only within the physical thing called 
"house" that residential services are conveyed. 

| think you know the crude rule of thumb of 

cost accruals to the consumer--"the rule of 
twelfths." The cost to the consumer of this 
thing called "housing" (notice I'm not saying 
"houses," but the things that the consumer 
actually pays for--the house on its lot and the 
community services, the cost of money, the cost 
of management, taxes, and a whole range of 
things which accounts for his monthly bill) 
breaks down in an interesting way. The physical 
thing called "the house" accounts for about 
4/|2. The cost of money, management, and 
taxes, account for approximately 5/12 while 
3/12 is the cost of the land. So 8/12 of the 
total cost of the consumer really doesn't come 
from the physical thing called "house" itself. 


While it's obvious that many of those costs are 
linked in some sense to the thing called "house," 
the critical notion of cost in one which needs a 
great deal of rethinking. How can we develop 
conveyance mechanisms for these residential 
services? Again | want to emphasize that 
notion rather than "houses." 


Let me further illustrate the point I'm not making 
in this lecture I'm not giving: | want to refer to 
a study done at the Institute for Defense Analysis, 
(called IDA) in 1968. It examines the notion that 
if we actually attempted to meet the housing 
demands of the nation--that if we actually 


attempted to meet President Johnson's and 
President Nixon's desired housing quotas for the 


next decade of 26 million units with the present 
process of producing these residential services, 
it would have the interesting side effect of 
increasing cost to the consumer by approximately 
25%. The report noted that there's a relatively 
inelastic supply of land; that there appears to 
be a diminishing amount of labor available, 
(although labor disputes this) and there is a 
moderately inelastic amount of materials and 
machinery to do the job. Given that these 
supply factors were essentially fixed and that 
we planned to increase the demand made on 
them, the outcome is that the cost to the con- 
sumer would increase. In other words, the 
outcome of actually attempting to meet our 
housing goals would be undesireable, unless 

we fundamentally altered the very nature of 
the process. They suggested industrialization 
as the fundamental altering of the processes of 
procurement and said that only then would we 
be able a) to hold costs at present levels--and 
b) that it would be the only way that we could 
in fact achieve the quantity goals--that is, 
with the present industry we simply have no 
way of meeting the 26 million dwelling units 
needed. 


| want to make an assumption which you may 

or may not share: that no one here really 
argues seriously with the notion that the truly 
critical issues in procuring quality built- 
environmentare really those in the whole 
process of conveying these to consumers rather 
than the specific qualities of the products them- 
selves. And further, that the time frame within 
which these changes are demanded speaks 
clearly to the notion of revolution and not 
evolution since we're speaking of almost 
doubling of housing output. 


THE LECTURE | AM GIVING: 


| do want to talk about a number of process 
issues that move us up the next step above nor- 
mal process issues to those that | think have to 
be approached and that are not normally dis- 
cussed. These are processes which | firmly 
believe have to be implemented along side the 
fundamental restructuring of the present con- 
veyance/procurement mechanisms. | have a 
list of five of them and I'm going to try to talk 
about them sequentially. 


|. We need a process of design which is based 
on the performance of the total system. And 


by the total system | don't mean the building, 
the hospital or house, but the system called 
health care or the system called educational 
services or the system called delivering 
residential services. 


2. We need of a process of inqui 
sure we're dealing with the right problem. 
As an architect, | always had a problem of 
knowing whether | was actually being 


asked to deal with the right problem or the 
wrong problem; and worried that there 
really was nobody trained to try to figure 
out that particular problem of "what's the 
problem?". 


3. We ought to be concerned with the process 
which always questions certain cultural 
predispositions. It's always very hard to see 


how our culture affects how we do things. 
We always look at the "natives," and say 
"how quaint they are." But we never take 
a look at ourselves to see how quaint we 
really are. These notions are important. 


4. We need a process for conveying residential 
services which is both performance-oriented 
and has a built-in system of accountability. 


5. We ought to have a process of feed back. 


It would be nice to know that we're getting 
smarter as the years go by in some formal 
and explicit way. 


Let me talk about each of these at some length. 
All of us consider ourselves as members of the 
building team. We look at problems from the 
building end, and interestingly enough we tend 
to accept an awful lot of our own "conventional 
such as the "reducing-costs-is-always- 
good-if-we-can-hold=the-quality" concept, and 
other notions like that. It is quite clear that if 
we are talking about a health care center that we 
ought to be concerned with the measures of total 
performance. How do we know whether a health 
care system is working or not? Surely we under- 
stand that a hospital is but one of many elements 
within a health-care system, and that the hospi- 
tal is a subsystem and that its output has to be 
measured in terms of some larger system's goals. 
Yet very often we tend to misunderstand that the 
goals of the health-care system may be different 
from the goals that we link to the kinds of hos- 
pitals that we build. 


wisdon," 


Let me give you a very clear example of that. 
When | was first down to work for the Feds with 
John Eberhard, one of the things that he started 
was proselytizing other Federal agencies and 
saying, "Boy, you guys better get on the stick 
and start procuring on a performance basis. Look 
what's happened in California, look what's 
happened in Toronto, look what's happening in 
Montreal." His general notion was that the 
Federal government ought to take the lead in 
such matters. Our particular job at that time 
was for the Public Buildings Service of the 
Federal Government to develop a performance 
specification for Federal Office Buildings. The 
Feds also had two additional requirements: "It 
would be nice if it could reduce costs," and "It 
would be nice if you could increase quality. If 
we have a choice between the two, we would 
prefer the former." 


We took the job. Being systems oriented, we 
began to say, "O.K., what are the measures 
for performance of the total system? What is 
the total system that we are being asked to _ 
explore?" Our analysis was that a Federal 
Office Building is part of a Federal information 


processing system which consists of office 


buildings, men, machinery, energy, sets of 





161 


rules, mechanisms for manipulating information 
and a great number of other things. (And we 
have office buildings because we happen to be 
right now culturally predisposed for storing 
information in office buildings and bringing the 
people to it as opposed to transmitting informa- 
tion electronically to your bedside where you 
could do you office work for the day. That's 
just an aside and not part of the argument). 


All we do in office buildings is transact abstrac- 
tions. We process information. If we take the 
costs of the total information processing system 
over 40 years, we get some very interesting 
numbers: of the total systems cost, the cost of 
the thing called the building is 2% while 6% 

is spent heating it, lighting it, sweeping it, 
keeping it clean--operation and maintenance; 
and some 92% is spent on people, through 
salaries that you pay people to process the 
information. After examining these total costs 
of the system we asked a question, "Why should 
we be trying to reduce the costs of what is 
obviously the least cost sensitive element in this 
equation. Shouldn't we be talking about some 
trade-offs and trying to get some leverage out 
of this? Shouldn't we be trying to manipulate 
that total system so that we can somehow effect 
that 92% called people so they could be more 
productive." 


What was interesting was that although many 
people within the Federal government tought, 
"that's a terrific analysis and we really agree," 
no one actually had the mandate to instruct us 
to say that maybe the building ought to cost 
more money... to increase the quality by 
increasing the first cost of the building in order 
to gain leverage on the 92% called people and 
thereby optimizing the total system's output cost. 


The argument that I'm making is simply that we 
need a complex process of accounting which 
takes into consideration the relationship between 
total systems performance and the performance of 
the sub-systems that we call buildings. And it's 
awfully important for us architects and builders 
to try a little humility (always a good thing) and 
to have a process which clearly sees building as 
sub-systems of a much larger system. In this way 
we might be able to take actions to make the 
total system perform better, and yes, even at 
less cost. 


A PROCESS OF INQUIRY: 


This brings me to the second notion of developing 
a process of inquiry which makes sure that you're 
dealing with the right problem. | knew | was 

in trouble as an architect when people would 
come to me saying, "| need a hospital" and my 
response was "you need a hospital? That's 
absurd; nobody needs a hospital. Maybe you 
need some mechanism to increase either the 
quality or the rate of diffusion, or reduce the 
costs of health-care services. You may have 

a whole series ob objectives but surely none of 
those has as the solution the building of a hos- 
pital." 


Some clients said, "That's interesting, hold off 
on the hospital for a while." That's not a very 
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rewarding situation if you're going to be a 
successful architect. Those are not the best 
questions to ask. You lose jobs. Which is why 
| stopped being a regular architect. 


One of the things that I'm suggesting is that 
perhaps we need people who are Environmental 
Diagnosticians, people who may not be archi- 
tects, but who are fully familiar with what the 
design professions can do. They need training 
to ask diagnostic questions like, "What do you 
mean you need a school? Nonsense. Let's 
talk about what the problem is." | propose a 
process of inquiry before one says "you want a 
hospital, sure! And you've come to the right 


guy | a" 


A PROCESS FOR EXAMINIING SOME NECES- 
SARY CULTURAL PREDISPOSITIONS: 


| moved three years ago into the very lovely 
city of Buffalo, New York. | lived all my 
previous life in Manhattan and | was faced with 
the incredible experience of having to buy a 
house. People buy houses in cities other than 
Manhattan. | was sold a very nice house on a 
block with a lot of other houses. They tend to 
look alike except my lawn is a little scragglier 
than my neighbors' lawns. The houses are all 
separated by a ten foot alley which | guess is the 
width of a car with both of its doors open. When 
| look at it from the end of the block, it looks 
like a rowhouse, but as | get closer to it, | 
notice these funny looking alleys. And, of 
course, those alleys are how we manifest private 
property and ownership. 


| began to wonder if | could have two extra rooms 
by building across the alley and all kinds of other 
ideas I've not yet posed to the neighbors because 
| wouldn't dare! I'm sure their notion of private 
property and ownership is perhaps more fully 
developed than a gypsy from Manhattan. 


In addition, in the basement of everybody's house 
on that block is "The Beast"=--the thing that sends 
up heat, sometimes. (In Buffalo that's a critical 
issue.) Every winter | spend days without heat 
because it's not working. 


When that happens, | give up and call "The 
Thief." He comes and fixes it and it works 
again and | give him my money and get heat 

for awhile. | am not alone. Each of my neigh- 
bors has the same problem. Yet our separate 
Beasts (those heating plants) are only ten yards 
away from each other. 


We each have these separate packages called 
houses, because of the notion of private pro- 
perty and each has problems because of it. And 
so this cultural notion of private property, real 
estate and ownership and the little patch of 
green in the front which identifies me with the 
American Dream, with our agrarian myth. | 
would find it humorous except in the winter 
when | have to deal with The Beast in the 
basement. 


We really have to have a process which can ask 
fundamental questions about private property, 
about ownership, about real estate, about the 


relationship between public and private free- 
doms. These things really have to be approached 
because we're not going to be able to solve the 
problems of housing the number of people and 
providing the kinds of services that are required 
unless we can really explore and feel free to 
explore these kinds of issues. 


A PERFORMANCE BASED PROCESS OF CON- 
VEYANCE: 


The next process that I'm concerned with is the 
notion of developing a process of conveying 
residential services to people which are both 
performance-oriented and somehow accountable. 


We really want the industry (and ourselves) to 
move from being guys who design, build and sell 
houses, hospitals or schools, to operators of a 
process for providing reliable, high performance 
services to consumer. 


When | speak about residential services, | do so 
for the very important reason that as a user of 
residential services | should not have to care 
about The Beast in the basement. What | 
really care about is that heat is provided to my 
body when | need it and | can control it. | 
shouldn't have to care about doors and locks-- 

| care about security. All of the things that 
I'm concerned with are the outputs of hardware, 
but not hardware itself. |'m concerned with the 
services that products provide. 


That leads us directly to the performance notion. 
The only way we're going to move towards the 
capacity to procure environments on a basis 
which is related to human beings, the only way 
that we are going to develop the right kinds of 
innovation, is to be able to implement the 
notion of services, performance and output and 
to try to procure environments on that basis. In 
order to do this, we must invest in research and 
development of performance based procurement 
or we will never have a system of accountability 
--never have standards of quality shared by 
provider and consumer alike. 


We want to develop as clear a notion of what 
it is we're selling, a; the people who are buying 
it would like to have of what they're buying. 


| gave a talk last week in Philadelphia to a 
conference on "Evaluation." An old friend of 
mine, George Borowsky, a planner, drove me 
over and he said, "Mike, what's the talk going 
to be like? Should | stay?" I said, "No, you 
don't want to stay. Mine is one of those talks 
that starts out by saying that building, Ameri- 
ca's biggest industry, is run very much like a 
candy store." He said, "That's not even true. 
At least if | walk into a candy store and ask 
for cinnamon gum drops both the candy store 
owner and | know what we mean." He's right. 
That level of knowledge does not really exist 
in the industry that provides health, educa- 
tional, and residential services. We have not 
yet developed a language of performance which 
is clear, which is reliable, and which is shared 
by both the supply end and the demand end of 
the business. 


A PROCESS OF FEEDBACK: 


The last process that I'm really very concerned 
with is the notion of evaluation and feedback. 
The building industry has a characteristically 
flat learning curve. We don't learn so much or 
so fast for the very simple reason that we are 
not structured to do so. When | built buildings, 
a client would come to me who, as often as not, 
| had never seen before and | would do work for 
him; and we would send it out to bids to guys, 
most of whom | didn't know, who asked for 

sub bids, many of them from guys whom they 
didn't know, who in turn purchased these 
materials from suppliers, some of whom they 
didn't know, from manufacturers who nobody 
knew. We have a process which is fragmented. 
Each project is treated as "one-off" where new 
marriages must be made each time. We really 
don't have a chance to learn each other's tools, 


styles, and techniques. The vertically integrated 


firm and the package builder have great leverage 
in lese learning areas--they really learn a hell 
of a lot because they constantly work with the 
same guys again and again. As an architect, | 
build buildings, hospitals and theaters, which 

| never saw in actual operation. | know that 
many of you who are architects have never gone 
back to your buildings to see if the design 
assumptions you made were valid in use. You 
know the kind of assumptions | mean: "If | 
shape it this way, people will behave that way." 
Or, "if | put this space at the hub of circula- 
tion, it'll be full of people all day." We don't 
attempt to validate our assumptions in any for- 
mal or explicit way and we don't make formal 
recordings of assumptions and go back and find 
out if any of them are true. What's worse, 

we're so damned arrogant as a group--and | can 
say this as a member of it--that we reuse these 
untested hypotheses again and again and again. 


SUMMARY: 


Let me summarize at this point. | believe our 
housing (and other built-enfironment) problems 
are not well understood since the conventional 
wisdom sees them as having product solutions. 

| say that it is the processes which are the 
problem and that many of them ust be fundamen- 
tally altered to yield solutions. Many people 
speak of altering the processes to include 
industrialization, land banking, new forms of 
subsidy, aggregating markets, etc. Many of 
these process proposals are good and | accept 
them. The processes I'm concerned with here 
are additional ones which have the capacity 
to infuse the process with new insights and new 
knowledge at fundamental levels, so that we 
professionals can yield the kind of service for 
which we were trained. 
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ENCAPSULATIONS OF THE NINE SEMINARS and 
REACTIONS FROM A EUROPEAN 


CHAIRMAN DAVIDSON: 


Now we turn to the task of trying to face up 
to whether we did or did not come up with any 
truth, however modest, this morning. 


The plan is that each reporter will summarize 
his seminar for as long as he likes up to, but 
not exceeding, five minutes. (Laughter. ) 


And at the end he will simply read off this list 
here the name of the next reporter who will 
take over without any more formality than that. 
After we have heard from the ninth reporter 
some of the Europeans who have been here for 
the last two or three days will start to tell us 
not in any way by means of a summary, but an 
immediate reaction to how they react to what 
we have all been talking about. Finally, the 
thankless tast will fall on John Eberhard to try 
and unravel the mare's nest that we have been 
creating. 


MR. FALICK: 


The job of a reporter, | guess, is to pull to- 
gether what supposedly happened as if some- 
thing really did happen, as if this were a T- 
session and tell you what it was. 


The topic was "Emergence of New Roles and 
New Players in Systems Building." We started 
out by trying to define that there is both a 
short and long-term look at the new people who 
are getting into the games; that even without 
technology new roles are emerging, even 
without a technological revolution. This is 
due to a series of pressures on everybody con- 
cerned with the building industry. 


First of all the architects with a lack of con- 
ventional work. Second, the threat of the 
turnkey or package builders. Third, the pres- 
sures from the client who represents not a 
single-facility client, but the program builders 
like UDC and the State of New York Construc- 
tion Fund which have created new roles for the 
building group especially where the architect 
now sits on the client's side of the table. 


Fourth, the trend towards government control 
and entry into the building process through 
FECA, (the Facilities Engineering Construction 
Agency) and its rules or other new-town con- 
cepts and other places where the government 
will control both the volume and the quality of 
that volume. 


And fifthly, the pressure of defining roles for 
people when we can't even define the problem 
to be solved. 


We did listen to people's statements and it 
seemed that the basic problem that our group 
was faced with answering was one of fear. In 
the future will the controls for architecture 
and building be with the private architectural 
engineering firms or will it be with those 

aides who are with the government, or will it 
be some super vertically-integrated company 
that might be called Ford-Boeing-Austin in the 
future? 


Among the new players we have to recognize 
the fact that there will be those who were 
imposed on us, not just those who will be 
invited to join the game, and that the govern- 
ment right now in legislation is starting to 
write rules to get people into the building 
industry who are unemployed in other fields. 
So we are not just talking about businessmen, 
labor and financiers, but of scientists and 
aerospace engineers. 


The question came up at the first session as to 
whether or not the architect really was the 
man who was best motivated and trained, et 
cetera, to be in control of the environment or 
whether he was just looking for a job. 


In just giving you a summary of some of the 
roles that were identified, one is the linkage 
role, the person who really is the translator, 
the communicator between the people in tra- 
ditional parts of the process and the new parts 
of the process. 


The second are those who are coming in in 
management roles in all areas of the building 
process. The third is the role of architectural 
firms; where they in themselves both become 
the aggregate market and the client. 


The fourth is the role of a catalyst; the ability 
of both the government and the building indus- 
try to accept the kind of young Turk who would 
come in with bright ideas and push them along. 


The fifth is the client-user group and right 
now that was identified as being mainly a res- 
ponse to ghetto problems but that there would 
be a greater role and a greater way of inte- 
grating the client-user into the process. 


Sixth, was the series of roles that could not be 
defined very easily, but represented all the 
other disciplines and training other than archi- 
tectural and engineering, not just the social 
sciences or management or industry, that were 
obviously going to have to be part of some 
extended building team to get the job done. 


Seventh, was the new strength of the government 
player and whether we allied with the govern- 
ment player and the legislature all the way 
through or not. 


Eighth, was the fact that even if we can't 
define some of the roles, there are some people 
who are now playing one role who are slowly 


shifting to play another. They are roles that 
are not in the game now but are becoming 
imposed on us into the game. Again the 
example used here was the Federal Government 
with its decision that facilities should include 
Fasttrack and systems analysis and cost benefit, 
et cetera. 


In conclusion we tried to establish how a soft- 
ware system might work, and found that we 
could not agree as to whether a hardware 
system would work. But it seemed to be that 

if the owner or the client or the user has a 
need and he wants a result, then the major 

role that has to be defined and established is 
how do you manage not just the solution but the 
implementation to get from need to product. 
Perhaps a CPM that tells everybody where and 
how they fit into the picture and how their 
information fits into the process makes sense, 
because systems seem to start with the defining 
and establishing the process to connect the user 
with his product. 


Unfortunately, it seemed that any number of 
people from any number of disciplines might 

fill that managerial role and the architect might 
not be in it. So the final role that we defined 
that was needed as the salvation of architec- 
ture was somebody who would invent a new role 
for architects to be part of the process in the 
future. 


MR. RUCKTERSTUHL: 


The topic of the second seminar was "Evaluation 
of Processes and Products in Systems Building." 
After experiencing the last hour or so of dis- 
cussion in our seminar, | got the feeling that 
perhaps Calvin Coolidge would be the best one 
to be the reporter, because | think about the 
only conclusion we came for was that we were 
in favor of evaluation but in terms of any 
specific things about it, there was absolutely 
no consensus. We were against any particular 
ideas about it. 


However, we did recognize that evaluation 
depends upon what you are going to evaluate 
and how you are going to evaluate it. We 
talked about these things. 


One thing that we found a great deal of dis- 
agreement on is who should the evaluator be? 
This is something | think that is very basic. 
Perhaps some of you might have had some bet- 
ter answers to it. | think the people who dis- 
cussed roles might have been able to touch on 
that. 


As far as input into this from the international 
guests that we had in our seminar, we con- 
sidered the evaluation process in several dif- 
ferent building situations in different countries. 
We reviewed again the French situation, 
reviewed an evaluation process in terms of the 
psychological, physiological, social, and 
economic factors. After reviewing one typical 
example, we found out that some factors are 
reasonably easy to evaluate; at least they are 
measurable. We can measure the temperature 
of the environment and the relative humidity 
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and things like this. But when you reach some 
of the social problems and some of the psycho- 
logical proglems they almost defy measurement 
and, therefore, become extremely difficult to 
evaluate. 


We had input in terms of one of the school 
building programs in Switzerland and learned 
about how in light of these difficult fields to 
evaluate that, the team actually included some 
sociologists as well as the traditional archi- 
tects, engineers, and planners. 


We heard of the Montreal experience in terms 
of how the user was involved in trying to iden- 
tify the requirements which then enabled the 
evaluation of user requirements translated into 
performance specifications. 


We also discussed some serious problems with 
which there were disagreements and certainly 
all different variations of opinion about it 
within the group. 


One point that was made is that it seems in so 
many systems buildings situations it's the manu- 
facturer who controls the product and what the 
product is. He evaluates it in terms of economic 
considerations alone. The question was asked of 
some of the various systems that were described, 
in the French system particularly, as to whether 
there is any way for the architect or for some- 
one who is concerned with human values to get 
in and make some sort of an input in evaluating 
the product. 


We discussed one of the really basic problems in 
terms of evaluation. Once you have identified 
who is going to evaluate and what you are going 
to evaluate, the question arises about what 
basic research exists in terms of having the 
measurements to make the evaluation: And | 
think as Mr. Brill suggested this morning, the 
behavioral sciences certainly are very primitive 
and have a long way to go in terms of providing 
the kind of information that allows us as archi- 
tects to measure the important things in terms of 
the actual performance of the final building. 


When we got all through we really questioned 
whether the architect was capable to take the 
role of being the evaluator. We heard some 
descriptions of how the architect now is 
broadening his education into sociology and 
behavioral sciences and economics; and whether 
this was the solution. Does the architect need 
to have a better educational background to face 
these problems, or should the architect have 
some manageable way of drawing upon the 
skills and experience of people in these fields? 
We got down to the problem of communication, 
that in order for evaluation to take place, com- 
munication is something that is going to have to 
be solved among people who don't seem to be 
communicating too well right now. 


Our next panelist, Mr. Russell Brown. 
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MR. BROWN: 


The third seminar was on the topic of "Beha- 
vioral Considerations in Systems Building." 


We talked about behavioral considerations and 
we talked about systems building. Occasionally 
the two came together. | think that in this 
particular topic we ran into difficulty as far as 
definition of the points that we were trying to 
get at, and that again was probably the reason 
for the separation of the two. 


We did come to the conclusion that there were 
both the open systems that had one impact and 

the closed systems which had another impact on 
behavioral considerations. 


The measurement of evaluation or of behavioral 
considerations should be done by people other 
than architects or designer types. The evalua- 
tion of what the impace of a system has on a 
person's behavior is something that the designer 
or manufacturer can structure to his own con- 
ditioning. It would be worthwhile from now on 
to think in terms of product and behavioral 


pattern analysis to being done by non-influenced 


groups, let's say the educational universities or 
a third party which can give a reasonable evalu- 
ation of what the impact of any one thing is. 


A second input based on behavioral considera- 
tions concerns the function of a system which 
takes place within a space which is created 

by a building system, and the behavioral impact 
and considerations that were implied by each 
one of these things. 


The one other point that | felt was quite interes- 
ting was that for our group we defined an open 
and a close system; as follows: the first is a 
sub=component which makes a space and the 
other is a space which is provided by a building 
system. 


For example, the modular housing industry 
today is providing spaces to. live, relying 
basically upon the use of closed systems. Dave 
Crane brought out the question the other day 
and again in this seminar, of whether the modu- 
lar systems that were being employed or being 
used in Jersey City would be successful without 
the closed system or the individually designed 
public facilities spaces below? 


That is all | have to say and Mr. Matzke? 
MR. MATZKE: 


The panel | was with dealt with "User Needs 
Considered in Development of Performance 
Specifications." We had about I8 or 20 people 
in the first session and probably about half that 
number in the second session. 


We started out by trying to relate some of the 
experiences that people on the panel had 
related to development of performance specifi- 
cations in consideration of user needs. We 
called on Clayton Kantz to relate some of the 
experiences in the University of California, 
particularly with the development of the per- 


formance specifications for the University 
Residential Buildings System. Mr. Kantz 
indicated how early in their determinations they 
decided it was very difficult to define user 
needs as compared to user wants. They adapted 
an idea to determine the activities that would 
take place in the various spaces and by defining 
these activities let them serve as the basis for 
the development of performance specifications. 


Then Messrs. Black and Meyrick from the United 
Kingdom outlined the approach that had been 
taken there in the development of the perfor- 
mance specifications for the CLASP System that 
we heard explained here earlier in the sessions. 
They, too, said that they finally related their 
performance specifications primarily to the 
activities that would take place in the space. 


This led to a number of questions. One as to 
what we really meant by performance specifica- 
tions, and two, who are the people we direct 
the performance specifications to? 


| think all of us have had varied experiences in 
this area. The people who had talked initially 
were talking about the development of perfor- 
mance specifications which could become a 
basis for the design and construction of a systems 
approach to the kind of facilities they needed 
to house the activities that had been described 
in developing the performance specifications. 


There were others of us who indicated that in 
some cases performance specifications had been 
developed in order that a contractor could 
provide a system or service in the construction 
of a building. 


| think there is a great deal of difference in 
these two approaches. In our own personal 
experience we had been involved in developing 
performance specifications in order that the 
designer would be able to design a facility 
which would satisfy these needs. We dis- 
couraged the idea of using performance speci- 
fications when we worked with contractors, 
because we felt this only confused the bidding 
process. 


| think the systems approach to building has 
been the case where they have been able to 
use performance specifications in indicating to 
manufacturers what the requirements are in 
order that they could not only be designed but 
manufacture large components which would be 
available to satisfy these particular user needs. 


One of the students who was in the session 
questioned how much student needs or wants 
were taken into consideration in developing 
some of these criteria. This evolved into quite 
a discussion as to whether or not they were 
being heard, and also a discussion as to whether 
the people who were responsible for controlling 
the process or administering the funds had a 
greater effect on the decision-making than the 
actual user. This led us into a discussion of 
flexibility and how to make facilities or spaces 
changeable or adaptable to thé current use 
needs of the particular user at the time. It was 
pointed out that we haven't been too accurate 


in defining who the user is. In many cases the 
user might be the student or teacher in a par- 
ticular classroom. But also in many cases it 

was an indirect user, the administrator, the dean, 
the college president who had the influence and 
defined what should be done and what activities 
would happen in the various areas. 


So this kind of confusion has led to, | think, 
some confusion as to whether or not the facilities 
that are being produced are actually satisfying 
the needs of the user. 


We cited some circumstances where the solutions 
apparently did not satisfy the user requirements 
at all. This brought out a discussion of high- 
rise facilities, particularly in dormitory housing 
and housing of academic activities where it was 
apparent that the criteria in terms of land use, 
land values, economic factors, and other things 
apparently out-weighed user requirements com- 
pletely, and decisions were made to move in this 
direction. 


Of course, once the people were put into the 
spaces, they did not like them and protested. 
Then it was a question that if these criterias 

had influenced these feelings--say the provi- 
sion of high-rise spaces were still prevalent-- 
how then could you satisfy the user requirements 
if you still had to work within these parameters? 


There weren't too many answers to that question. 


Again we got into the question of flexibility 
and in terms of, for what user do you provide 
the facility? Are you talking about the person 
who is using the space now, and if he wants 

to change it, how easily can he change the 
space? | think we agree that somehow we have 
to find a way of programming facilities or 
developing performance specifications that vary 
in scale, not just scale in terms of space but 
scale in terms of time; so that if we are talking 
about certain aspects of the facility, tet's say 
the structural system, something like that, it 
may fit into a different time scale. The need 
to change may be on a 20-year cycle or not 

at all. On the other hand, changing the en- 
vironment within a particular classroom or 
living space may be something that should be 
much more fluid or much more flexible. 


In developing performance specifications there 
should be some scale in terms of time so that the 
designer has some way to evaluate what require- 
ments have to be met. This is the one place 
where we found that the whole idea of perfor- 
mance specifications had been in the develop- 
ment or statement of user needs and requirements. 
However, the process does not accomodate a 
follow-up to see that the specifications were 
developed. The evaluation of the product is not 
done to the same skill or degree, as for instance, 
cataloging performance specification data and 
putting it into a computer and making it 
available to them. 


In summarizing it seems that we threw a lot of 
balloons up into the air. | don't know of how 
many we shot down. | think those that came to 
learn something about the art of developing 


performance specifications find that this is not 
a developed art form as yet, and we have a long 
way to go. | think all of us realize that 
probably we have been carrying our responsi- 
bilities too far in some directions where we 
have tried to anticipate needs or at least we 
think we are accomodating these needs down to 
the nth degree, specifying the finish on a door- 
knob and so forth and probably have missed the 
boat completely in providing what the user 
really wants. 


The next person we have is Mr. Clay Hickerson. 
MR. HICKERSON: 


| feel that Mr. Matzke left me with a fairly 
good point to begin with inasmuch as | feel that 
the other wigth areas of discussion were or are 
directly affected by this particular area; that 
is, "Research: Where it is needed? How 

much of the right kind is being done? Who is 
doint it?" At least as the questions were pro- 
posed over there. 


There are three levels at which this group is 
directly affected by research or the lack there- 
of--as researchers which some of us are, as 
professionals or users of what research, and 
probably most importantly as what | would call 
lay consumers of housing, health services, or 
education. 


We discussed to a certain extent the problems of 
initiating and pursuing research within the 
building industry; such factors as lack of funds, 
lack of methodologies, which Mr. Matzke was 
mentioning, lack of dissemination methods, lack 
of capability on the part of the building indus- 
try to make productive use of that information 
that is now or will become available, and the 
time lag from the inception of that research 
effort to the feedback, the time when it is tested 
or as Colin sometimes refers to, feedforward; 
that is, the same thing is never going to occur 
again. 


So what kinds of factors can be put into that 
feedback to make it productive in the future 
rather than retroactive ? 


We discussed priorities in the area of research. 

| think that Mike Brill's reference to the HUD 
publication dated June 1970, on research funding, 
what kinds of projects, and so on are going. He 
pointed out that approximately 80% of the pages 
described research into materials and specific 
methods, demonstrating the ease by which we 

can measure the quantitative aspects of the 
building industry, and can say extremely little 
about the qualitative aspects. 


Then there ensued a discussion as to the idea of 
a program of research versus a series of inter- 
mittent or disconnected projects, the emphasis 
being on the difference between the program 
and the project. 


Mr. van Ettinger gave us a kind of research 
cycle model in which there is a 15- to 20-year 
period from the time that the project is initiated 
or the idea to develop or gather a particular 


piece of information is identified, to the point 
at which that information is tested and found to 
be productive. 


In that connection it was suggested that the 
design process or the decision-making process, 
including in the word design much more than 
the delineation of form, should become a pre- 
dictive process rather than a reactive process. 
That is, look forward to the point at which that 
information would be productive, taking into 
account problems in writing the proposal, in 
getting the funding, in doing the research, in 
disseminating it into useful form. In that con- 
sideration we discussed looking at the long-term 
constants versus the short-term variables which 
can be left to intuitive processes of the archi- 
tect or more appropriately to the intuitive pro- 
cesses of the consumer. 


Obviously we can very quickly translate that 
into some of the considerations that we have 
heard in some of the presentations of systems in 
which the in-fill, the furniture arrangements, 
wall locations and so on may be left to the con- 
sumer with or without the assistance of a thing 
called an architect. 


Given this kind of idea of roughly what kind of 
direction research might take, the question was 
raised, who is going to do this, the Government, 
the universities, private industry, or private 
practice? 


And | think we generally concluded that at 
least at this time none of those groups are likely 
to have a meaningful effect because of vested 
interests, funding problems and/or time 
constraints. 


At this point Mr. van Ettinger again described 
for us the procedure or the process by which the 
Bouwcentrum does research as a quasi-public 
corporation on a contractual basis to various 
groups such as government, user groups or 
building producers and so on. That information 
is disseminated through seminars, through pub- 
lications, or in assistance to direct users such 
as legislators writing codes. 


Unfortunately--| feel unfortunately at any rate-- 
no priorities as such were discussed and no 
attempt was made to define what is or is not 
research; so that still | feel we are leaving this 
discussion with an extremely open idea of what 
in fact is research? What kinds of lobbying 
should we do on our part either as consumers, 

as practitioners, or whatever to ask for this 
funding to be made available from any number of 
sources? 


I'm afraid, as has always been the case at least 
with the conferences | have attended dealing 
with research, there is still a very vague ques- 
tion as to what is and what should be done in the 
name of research. 


The next person is--gee, | can't read who it is, 


but you know who you are, No. 6. Mitchell, 
Mr. Mitchell. 
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MR. MITCHELL: 


Our topic was the "Development of Design-Aid 
Tools for Systems Building ." 


And we spent some bit of time trying to establish 
what it was we were talking about and in fact 
extablish a reasonable vocabulary. | can't help 
but be reminded of a situation that | was in a 
little less than a month ago in England when | 
walked down into the village and there was a 
fellow building a porch. He had two of the 
posts up and he was up at the second post. He 
was standing on a stepladder. He had a tape 
measure and was trying like mad to get the 
measurement from the bottom of the post into 
the ceiling. | looked at him and | said, "Gee, 
wouldn't it be smart to take the post out and lay 
it on the ground and measure it?" and he looked 
at me with complete indignation and he said, 
"Blimey, Mate, | want to know how tall it is, 
not how long it is." (Laughter. ) 


We went through the problem of trying to 
determine how tall or whether it was how long, 
and we concluded that there were many, many, 
many design-aid tools for systems. We could 
talk about some of them, but we were like the 
man trying to make love through a pane of glass. 
We didn't have the computer and we didn't have 
enough time. We didn't have enough to get 

into the meat of things and so we got involved 

in something that | refer to as talkatexture where 
we talked about the problem. And as we talked, 
it became terribly obvious to us that in order for 
us to get anywhere in the future there had to be 
a common language, there had to be a common 
resource and there had to be a more effective 
way of communicating what we were doing one 
to the other. 


So in the true spirit of revolutionaires we came 
up with a proposal for this audience to say that 
we did our work. But we also felt that in order 
to effectively do our work we had to continue 
and we could find no mechanism to continue. 
So we proposed one and this is the summation, 
the entire group wrote this statement and it is 
as follows. 


"In order to meet the overall needs and demands 
of the country, we will have to improve both the 
rate at which building is build and the quality 
with which it is built. This will require an 
expanded research effort to improve the process 
and to develop a rational means by which these 
buildings can be designed, financed, constructed, 
managed, and operated." And then as a pro- 
posal we said, "That in order to effectively deal 
with this, these national needs and demands, we 
feel that the Government must structure regional 
research and dissemination facilities that can 
gather available information and resources which 
can be tapped by various building industry 
interests and which also demands feedback for 
publications of all results to stimulate additio- 
nal and continued involvemen." 


In other words, we are proposing that HUD, if 
one looks at our Government for service, func- 
tion in much the same way as education, wel- 
fare, labor, and begin to decentralize the 
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research capabilities, and in fact provide a 
vehicle by which interested professional can 
get together, coordinate research, develop 
research, and communicate with one another. 
We felt as we looked at the problems of research 
in the country and as we looked at the problems 
of our methods, that to pull one thing out as an 
individual thing and deal with it really defied 
the whole theme of this conference which was 
process. In order to effectively control the 
total process we felt that there had to be a 
more expanded research base where these tools 
were developed and disseminated. 


So we have wound up with a proposal that the 
organizers of this conference take the necessary 
political steps to insure that what has been 
started be continued, and the dialogue which 

has begun to be expanded. If it is done on a 
much broader basis over a longer period of time, 
hopefully it might be possible at that time for us 
to come back and say something definitive. But 
at the end of three days in the traditional T-group 
ideal of dealing with things we finally got to the 
issue when it was time to go. We think that the 
organizers again should structure something so 
that we can in fact get to the issue and deal with 
the subject in a more meaningful way at some 
time in the future. We all concluded that we 
were not interested to come back again next 
year to discuss the same things at the same level 
of involvement. 


And so it is our proposal that we do something 
much more definitive to carry things on in the 
future. (Applause. ) 


CHAIRMAN DAVIDSON: You forgot to tell us 
who Group 7 is? 


MR. MITCHELL: Oh, excuse me, Mr. Lawrence. 


MR. LAWRENCE: 


In Group 7 the topic which we discussed was 
"How Political and Economic Systems Tend to 
Favor Different Approaches to Building." | 
think we also possibly discussed how different 
political and economic systems tend to favor 
any approaches to building. (Laughter. ) 


We started off by asking Leon Charkoudian to 
talk about the project which was recently 
launched in Massachusetts in an attempt to per- 
haps streamline the system of procuring building, 
and he told us how this got well on the way, 
how all the technical work and very excellent 
technical work was done, and how at the last 
hurdle the project fell flat on its face as there 
was a lobby representing the vested interests 

of the unions and of certain people in the 
building industry who stepped in and demanded 
that the project be carried through in the tra- 
ditional manner. 


This | think he felt was rather biting the hand 
that had fed them, but this is part of the 
democratic process. 


Carlo Testa then told us ov a very interesting 
project which was being launched in the southern 
European countries. The pattern is to provide 


small, rather independent settlements, govern- 
ment finance being provided for this. The 
difference between this and the adding to 
existing towns or creating new towns was in fact 
that the people who went into this settlement 
would have a stake in it; they would be politi- 
cally independent, they would have their own 
industries provided and possibly the communica- 
tions system among these settlements might 
provide some saving if they had all the modern 
electronic aids for communicating with each 
other. 


And this we kicked around quite a bit and felt 
perhaps that these independent people might 
become a political force who then would demand 
roads and everything else that everybody else 
had, so they could run the two cars which they 
could by then afford. The thine might not 
quite work out the way it was proposed. But it 
was thought that if you have got an agricultural 
community brought into an industrial situation, 
that this pattern of having not the large ghetto 
in the large town, but the small settlement 
might in fact be more acceptable. 


We then went on and discussed the pattern of 
English new towns and what happened there. We 
asked the question, "What was the minimum 
acceptable standards for the build environment 
and what would happen if they weren't pro~ 
vided?" We thought perhaps that the Govern- 
ment should be the people who set these stan- 
dards. 


We then went on and discussed various political 
systems, whether they be democratic, or com- 
munistic, or authoritarian in some other way. 
We went so far as to discuss the democratic 
situation and how there is in fact in each coun- 
try very little difference between the two main 
parties, and the fact that being democratic the 
power is held by the voters. But the interesting 
thing is that each man votes the way he always 
has done except perhaps for 10 percent of the 
enfranchised population known as the floating 
voter who many in fact sway the election one 
way or the other--not for long-term social con- 
siderations, but from the point of view of short- 
term personal advantage. 


We really came to the conclusion--you know 
the old story of the difference between com- 
munism and capitalism, which is that in a 
capitalist system man is exploited by man and, 
of course, in the communist situation exactly 
the reverse occurs. (Laughter.) 


We rather felt that perhaps this sort of situation 
applied with equal force to the built environ- 
ment, the product of the building industry, and 
that the general standard of the built environ- 
ment, whatever the political system, tends on 
the whole to be rather unsatisfactory. 


Inevitably we drifted on to talking about the 
motor industry, not really from the point of view 
of the comparisons of how the thing works and 
how you could put a house on a conveyor belt, 
but rather the fact that the motor industry forms 
a very powerful block in any country. We 
really wondered whether the building industry 


and by that we mean the whole industry, not 
only the builders, but the associated professions, 
could in fact establish a suitable power base 
from which they could influence government. 
We discussed various means of how they could 
get access to the corridors of power. 


Two methods were discussed mainly. First, 
through politics: that builders, architects, 
engineers might in fact become politicians so 
that they could get in on the decision-making 
process. The other approach is to act as 
advisers to the Government so that while not 
in on the actual decision-making, they can in 
fact provide a constant flow of good advice 
which would enable wise decisions to be made. 


| think that there was quite a difference of 
opinion within the group about this in that the 
private members of the profession felt that they 
were selling their souls if they went in to become 
servants of the Government and they would be 
better to preserve their independent position. 
On the other hand, those who did favor this 
approach=~and | think this perhaps goes more 
for the European members insofar as they had a 
consensus of opinion--felt that an outside power 
group is listened to by the politicians and dis- 
missed while the next chap comes along and 
makes his particular point; whereas, if you are 
in as one of the powers behind the throne, then 
you are really in a stronger position in the end. 


As | was given this task of being the reporter at 
the end of the session, not at the beginning, | 
apologize for the fact that anything that | may 
have reported as compared to what was dis- 
cussed is on the whole accidental. (Laughter. ) 


Professor Kelly of Group 8. 
MR. KELLY: 


| also came in the second half of the discussion. 
When | arrived | think we can say the people 
discussing the problem of the codes and legis- 
lation were happily talking about the New York 
Urban Development Corporation which on the 
face of it has the power to skip around them, 
and the California factory law which in a dif- 
ferent way has the hower to skip around them. 
And we were discussing the possibility that such 
things might occur all over the place, but 
recognizing also the possibility thay they didn't 
really mean very much unless the agencies 
involved and the people involved had enough 
public support so that they could in fact be 
tried out. 


As you know the Urban Development Corporation 
has not in fact overridden any local code as yet. 
It doesn't feel it is secure enough to do so, 
although it does have some power simply from 
the threat that it could. 


So we turned rather quickly to the general the- 
ory of performance codes. Everyone agrees up~ 
on the difficulty of trying to understand exactly 
how the performance codes would operate; 
namely, in the form of what kind of review 
agency does the whole thing operate? 


We talked about the difference between having 
such an agency be private, semi-public, or 
public and the effect that this might have on its 
rules being essentially status quo or conservative 
or perhaps a little bit daring. | must confess 
that we talked out of both sides of our mouths on 
both sides of the issue. 


We weren't at all sure which kind of an agency 
was more likely to be conservative or innovative. 
But | think in the end we tended to feel that 
since the public is the client in the long run, 
having most interest in an innovation, the public 
through governmental agencies was probably the 
right place to locate a kind of a review agency; 
although probably having it removed a little bit 
from direct agency control in the form of a semi- 
governmental-look-agency would probably be 
best. 


Then several kinds of things came out in legal 
issues that set us back a little bit. There was 
some concern about the fact that architects 
themselves are tending in the last few years to 
be less and less innovative for a very clear 
reason; namely, the number of cases that have 
come out recently holding them responsible 

for every aspect of a failure of an innovation. 
We began to ask ourselves whether in looking 
at the system broadly enough we might not try 
to look into the question of legal responsibility 
in the architectural profession. One of our 
British conferrees pointed out that in the Domino 
Collapse, although there was a considerable 
amount of injury done and two deaths, no one 
had sued the government agencies involved. 
That would be unthinkable in this country. 
(Laughter. ) 


Or we might conceivably find some way by 
which the profession as a whole or at least as 

a regional whole would contribute to its insu- 
rance policies. With the amount of money that 
might be available, from reduced rates, they 
could create for themselves some kind of an 
information testing and fact-finding bureau 
which would help them to know when statistically 
they could dare to take a risk of persuading the 
client on some innovation. 


In short we feel some innovation is required in 
the system, with the public having guaranteed 
that it will not be disastrous. If we wish to 
give architects enough freedom to do some 
innovation they must not fear malpractice suits. 


A similar problem came up when we talked a 
about my pet subject which is the impace of 
some of the rapid housing schemes on the form 
and character of communities. 


It was pointed out, | think with considerable 
justice, that here again we have run into a 
surprising conseratism on the part of the people 
who should be most interested; namely the 
public. The public is at this point clearly reluc- 
tant to pay for school bonds and other kinds of 
bonds for the kinds of facilities that we postulate 
they very much want. 


Obviously this ties in to the form of taxation, 
to local real estate assessment. We feel fairly 


strongly that for there to be a recognition by 
the public of its own interests in its own facili- 
ties, there probably has to be a somewhat more 
rational basis by which the public pays for these 
facilities, particularly if the public is being 
asked out of its strength of character to take 
over problems of people who don't have the 
usual takpaying ability and do have rather more 
than the usual tax service requirements. 


It was about this point | think that we wound 
up and if | have omitted anything, it is my 
fault for having come in late and summarized 
badly. 


CHAIRMAN DAVIDSON: 


Well, in Group 9 we worked our way through 
our subject which was, "Does a Universal, 
Multi-Purpose Building Building System Make 
Sense?" | repeated the word "building" deli- 
berately because that is how we tackled the 
subject. 


And we worked through it, | was going to say 
word by word, but not quite that laboriously. 
We spoke about "universal" and we decided 
that we were concerned only in passing with 
the international implications of "a universal." 
We spoke briefly about the transfer of software 
at an international level being a lot easier than 
the transfer of hardware. The Customs Officer 
can't stop and pick your brains. 


We also for a longer period of time spoke about 
"universal" in a much more restrictive sense; 
namely, not so universal as usual. After having 
done that we then went to discuss multi-purpose 
building, and we very quickly threw it out as 
being really a legacy from the past--the approp- 
riateness or rather the inappropriateness of the 
traditional named building types, housing, 
schools, et cetera, et cetera, we recognized 
that if one started to talk in terms of what the 
buildings allow people to do; in other words, the 
performance approach to naming buildings, then 
you can get a lot further away from the present 
hang-ups and you automatically find yourselves 
moving to not so un-universal types of buildings. 


We noticed from people who have actually done 
this kind of study, and there were several in 
our group, that when you start to look at per- 
formance types, you find that there are a great 
number of shared invariants among many of the 
conventionally thought of different types of 
buildings. In one or two areas you can in fact 
identify things that remain to be variants. 


The invariants give you in fact the handle to 

get at eventually producing buildings that will 
serve a number of the building performance types 
within which these invariants occur. While 
taling about invariants we talked about the fit, 
the closeness of fit or otherwise between the in- 
dividual users and the so-called invariants of 
the buildings that were produced for them. We 
were obliged to recognize adaptability as 
opposed to flexibility; adaptability being a 
change by the user and flexibility meaning a 
change of a building. The very slight misfit 
that we thought you might sometimes get between 
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what actually happens and what the so-called 
invariant part of the building implies, can 
easily be accommodated by adaptation. 


We actually also spoke about multi-purpose as 
being a specific kind of use. We recognized 
that people are now putting up multi-purpose 
buildings on purpose, and we notice that this 
had one very great advantage in that it got you 
off the prestigious $30 a square foot physics 
department kind of approach to life down to 
something nearer the $18 per square foot 
approach to buildings that actually perform. 


As for building system, we discussed the software 
aspects of building system very slightly. 


We got one definition of building system from 
our English colleagues which was that every 
element is fully designed, it being understood 
before other things happen. Actually we 
resolutely refused, despite several attempts by 
the Chairman, to actually discuss the hardware 
of building system; we resolutely refused to take 
the industrial engineering approach to life 
seriously at all. 


There was a skeleton in the cupboard, inciden- 
tally, and somebody was fool enough to open 
the door at one minute before one o'clock and 
we found universal man in this cupboard. 
(Laughter. ) 


Now, what happens next? Do we have any 
reaction from the Europeans or a European? 
Hugh, is it you? 


MR. MORRIS: 


No, | can't start as a European at all or even 

as an Englishman, being half Scot. (Laughter. ) 
And to ask me to speak for Europeans, | suspect, 
is roughly like asking a Mexican or a militant 
French Canadian to speak for North America. 
(Laughter . ) 


One finds oneself in coming from the United 
Kingdom in some curious way much more an 
American in spirit than a European. | don't 
want to start any kind of political drift and | 
don't want to follow Rod Robbie in amateur 
politics, however lively. (Laughter.) That's 
another conference. 


You would be amazed at the curious notions that 
come from the Old World and my notions of 
America from | don't know where, Walt Whitman, 
Jack London, and it is good to see so much 
wiggling going on beneath the iron heel, if you 
read that book. (Laughter. ) 


There is a system which we haven't discussed and 
| think properly. | have a curious sense of having 
been brought up with a system approach through 
giving society names like the Capitalist System 
which generally speaking, perhaps not in Group 
7, we haven't discussed. 


| think it is enough if with regard to, as with 
the State, we adopt Neal Mitchell's phrase 

and look at Government as a service which is 
what | think has been a theme of this conference 
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There's only one accusation as far as the Euro- 
peans were concerned ath the beginning of the 
conference, which | am not sure if we can 
reject though | think we can--which is the 
accusation of being hardware oriented. After 
we had spoken, somebody, | think it was Mr. 
Ruckterstuhl said, "Why don't you speak with 
more enthusiasm about what you have done?" 
And | said, "Because we are visitors and we 
have a problem; we have done something, we 
produced some hardware, and we hoped it 
would be seen as a manifestation of the process 
that produced it, and taken that way." One 
can't speak with the sort of enthusiasm that one 
would speak with at home without the risk of 
being thought smart which | think we are not. 


| don't think that this generalization about being 
hardware oriented is fully justified, and | throw 
it back at America with an anecdote from the 
last week or two. One of my colleagues worked 
for some time on a project commissioned by the 
Ministry of Transport in the United Kingdom for 
a study of urban rapid transit systems and their 
effects on the enrironment; a rather belated 
study since three or four years' work had been 
done with the Royal Aircraft establishment at 
Farnboro and with industry interested in urban 
rapid transit systems. One, in particular, 
called Cabtrack, an automated taxi-train 
elevated system, we were asked to look at 

and come up with some conclusions from, | call 
it a planning point of view to skip the environ- 
mental word. 


Well, he was invited over here to a conference 
in Minnesota | think a week or two ago in some 
terror intrepidation because this is a conference 
reflecting the fact that "you got to the moon 

and Vitenam is maybe working itself out." And 
there were all the engineers and the spacemen 
and the systems analysts and the traffic experts-- 
and this was a rather shy architect, not even a 
formally trained planner talking about this thing, 
feeling he had nothing to contribute. 


When he finished, he was completely clobbered, 
buttonholed, listed to speak all over the place 
and whipped off to Washington to, | don't know, 
some Senate Appropriations Committee or some- 
thing because what he had done was talk about a 
kind of a software approach to the whole problem 
to the relationship between where people live 
and where they are going, to the community 
structure, the physical structure of towns, of a 
piece of hardware, and the way in which it had 
been tested. 


The evolution of that kind of hardware in Britain 
is subject to this kind of testing with a refine- 
ment that may not be yet usual here. He got 
the impression that the States was full of people 
with pretty highly developed gimmicks ready 

to market them, using the sort of language that 
one hears; and somewhere on the check list 
would be Item 13 of 34, Environment, which 
meant the commissioning of an artist's perspec- 
tive. (Laughter. ) 


This is, you know, not true. I think of the way 
these building systems have been seen and 
developed at home. 


Our common concern, like yours, is to get the 
systems approach adopted, to make a more inte- 
grated and more coordinated process which 
starts further back and goes further on and to 
make that process more democratic--rather not 
more democratic, just democratic. 


And for a moment | dredge up one or two recol- 
lections which have been sparked by the con- 
ference in the way it carries on, which | will 
make as brief as possible. 


One from an international architectural con- 
ference of about 20 years ago which ended with 
long sessions going right through the night over 
a lot of black coffee, highly political, chaired 
by a Czeck whose English was extremely good 
and who thrashed away compositing completely 
contradictory proposed resolutions into a com- 
mon opinion and at the end of the small hours 
of the morning when we finished, he leaned 
back and said, "Oh, now we have reached 
complete unanimosity." (Laughter.) His 
English was so good that | think he knew what 
he was saying. (Laughter.) And if there has 
been less unity and less animosity, | think both, 
it's been a good thing about the conference. 


The second flashback was from a visit of Frank 
Lloyd Wright to the AA even further ago. | 
didn't hear his main speech as too many other 
people were trying to listen, but he went around 
to studios and muttered, you know, with his 
stick and white hair and Scotch hat. Two of his 
mutterings are not recorded actually, and they 
probably don't appear in any of his biographies, 
both interesting. 


One, after looking at the things on the walls was 
to look at the students and say--I won't try his 
accent--"My, my, you boys sure are a lot 
prettier than your buildings." (Laughter.) And 
one feels this very mcuh that people are nicer 
than their artifacts. (Laughter. ) 


The other was more to the point. After looking 
at a lot of work he muttered, "Boxes, boxes, 
prisons for the human spirit." We have seen a 
lot of boxes and some prisons for the human 
spirit and | don't say specifically where, but we 
must watch 


And apropos some of the things that have been 
said concerning the collapsing tower blocks and 
the boxes for the human spirit--incidentally | 
think the collapse of that bitter Ronan point 
early in the morning, killing, which catastrophe 
was one of the most fortunate things that has 
happened in the last decade and a real bolt from 
God if one feels that way. It was a marvellous 
thing. It put a check on something that should 
have been checked before. And I'm thinking 
about that and that sort of ambition of a kind of 
an industrialized building climbing away. | 
recollected a poem which | think is Orton's 
which | would like to leave with you. 


"We had ambition by which sin the angel 
fell 

We climbed and step by step, oh Lord, 
ascended into Hell. 


Returning now to peace and quiet and made 
more wise, 

Let our dissent and fall, oh Lord, be into 
Paradise." 


The relevance you have to sort out for yourself. 
(Laughter.) If the conference has made us even 
a little bit more wise in that sort of sense, it's 
been worth the trip. 


And it seems to me that our whole position as 
architects is being reassessed. One other funny 
background American picture that | have comes 
from Ayn Rand's "Fountainhead" novel, very 
readable, very nasty novel. | looked at the 
audience in the beginning trying to see which 
of the two kinds of architects were around-- 
(Laughter )--and this was prompted by seeing that 
"Grammy's Talking" somewhere in Boston in a 
week or so. | think the image of the architect 
as "Fountainhead" as father, going around 
fathering buildings has taken a damn good knock 
it it has anything to do with the birth process-- 
and it's a whole delivery process as we have 
heard; it's a midwife that we may be with a 
crucial but not a kind of fathering position that 
we tend to arrogate to ourselves. 


Thank you very much for having us, Europeans 
and other. Apologies if we have talked either 
too much or too little. (Applause. ) 
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THE SUMMING UP 


JOHN P. EBERHARD 
U.S.A. 


CHAIRMAN DAVIDSON: 


Can we ask John Eberhard to read to us the 
paper that he prepared sometime, somewhere. 
(Laughter .) 


MR. EBERHARD: 


Colin persists in his myth that | prepared a 
paper in advance. That's not true altogether, 
but it's not faise altogether just like many 
things that have happened here. 


| think this session is the sort of a feedback ses- 
sion. There's a process in pedagogical terms 
that says, tell people what it is you are going 
to tell them, then tell it to them, and then tell 
them what it is that you have told them. 


The role that | think that Colin would suggest 
| play is to tell you what you have been told, 
and to try to say in the process, did we or did 
we not come up with truths. 


I'd argue that coming up with truths has both a 
product and process notion and that if | were to 
regurgitate to you in my initimable manner the 
things that you have heard in the last three 

days and many of you heard things that | have 
not heard obviously, even when we were in the 
same audience-- (Laughter)-- that then would be 
a product notion. What | would prefer to talk 

to you about is the process notion. 


Ten years ago | was teaching at MIT, not in the 
School of Architecture, but in the School of 
Industrial Management, and a young man ap- 
proached me who wished to be a student in a 
tutorial class | was offering. He said he had 
always in his life wanted to be an architect, but 
that his father worked for a steel company and 
his father knew how many damned foolish mis- 
takes architects made, so that he didn't want his 
son to learn to become an architect and that he 
should get a degree in management. 


That young man is Duncan Wilson. He was my 
student and after he grew up a little bit more, | 
guess, and married a very beautiful girl from 
Norway and separated from his father's control, 
he went back to study architecture. 


This conference is in a very large measure-- 
your response to and should be thankful to-- 
Duncan Wilson for being the entrepreneur who 
organized the process which got all of this 
started and | think Duncan ought to stand up and 
get a special ovation. (Applause. ) 


I'm told that, and maybe some of us have heard, 
that there were a series of round table discussions 
and will continue to be a series of discussions by 
a number of young men here in the seminars, 
young men here in Boston who have been discus- 
sing the industrialization of the building process; 
it was out of that series of seminars that the no- 
tion of this conference grew and Duncan in good 
entrepreneurial style prepared a proposal to the 
National Science Foundation who in turn pro- 
vided some funds to at least partially underwrite 
the cost of this conference. 


| see that the process of asking people to attend 
this conference suggested that it would be a 
three-day conference which would provide an 
opportunity for attendees to listen to general 
experience of international experts in systems 
building; later in small seminar groups detailed 
discussions of specific programs would emphasize 
facility types of housing, education, and health 
care; and that this conference would give you 
the first opportunity--| am not so sure about 
that--to look at the total systems building 
process of which the hardware building system is 
only one aspect; to hear of failures--we didn't 
get too many of those--as well as successes and 
meet the experts in informal seminars. 


"The over 20 years of European experience will 
be contrasted with newly emerging American 
theory and experience. No matter what your 
title, you are involved in education, health 
care, or housing, and this is the conference 
which you should plan to attend." 


And then there was an application blank to 
apply to the conference. It was very interesting, 
the titles that people were given choices of 
because according to those titles there are not 
only nine countries more or less represented here 
depending on how we count Scotland, Hugh-- 
(laughter)--but there are 84 designers and only 
six architects. 


Now, | assume that since architect was not one 
of the categories on here that some people just 
overrode the system, so to speak, and indicated 
that they were architects, they were not just 
designers. And that's part of the process. 


It's been my observation, since Hugh Morris was 
observing and looking for people from "Fountain- 
head" that | think here is a very strong correla- 
tion in this meeting as one would expect between 
the length of the hair and how much of a designer 
one happens to be. | would bet that the longer 
the hair is, the more likely somebody is closer to 
pure design in the architectural sense. You can 
check that with your neighbor. (Laughter. ) 


There are 16 government people, eight educa- 
tors. | know why there are only eight educators; 
our budget's been frozen for travel and unless we 
were able to find somebody who was willing to 
pay our travel or pay it out of our own pocket, 
which educators historically have not been 
willing to do, it was not possible for educators 
to get here. 


There were a few researchers, some engineers, 
a developer, a manufacturer, several clients; 


but no financiers, at least nobody that owned 

up that they were, and they are the ones who 

control the process of building right now. All 
of us recognize that. All of us in fact have to 
operate with that reality. 


And | would ask ourselves a question about why 
they are not here. Do you think we don't have 
anything to say to them, or that they don't have 
anything to say to us; or maybe if we are not 
part of the process, we are not part of the solu- 
tion either. 


| think people probably came here in several 
categories. They came here as unbelievers to 
some extent; some of them came as skeptics; 
some people came who were curious; some people 
came who were fearful; some people came who 
were hungry; that is, they don't have very much 
work right now; and some people came as 
believers in the industrial process. And then a 
few of us | guess we'd have to classify as high 
priests although the word used in the program is 
Expert. 


| think everybody heard what they came to hear. 
If they were unbelievers, | think they will go 
away unbelievers, because they probably heard 
everything that they thought they would hear 
that was negative. If they were skeptical, 
they'll probably go away still skeptical and 
they'll be able to say to their friends, | told you 
SO. 


If they were curious, they must have learned 
something. If they were fearful, | would think 
that much of what they heard would confirm 
those fears. If they are hungry, | hope they 
might have found, with the few clients that were 
here, some possibilities for future work; and if 
they were believers, halleluja! 


Colin Davidson began, as | understand because | 
was not here, the first day, with a series of defi- 
nitions for such concepts as the performance con- 
cept, industrialization, system, architects, and 
engineers. | won't repeat those definitions. 
That's been a characteristic of almost all the 
sessions that we felt the need to define how we 
wanted to use the word, because however you 
use the word has a little different subtlety on how 
| wanted to use the word. | think that's an 
indication of the general state in which we are 
in the building industry right now. 


We are in a fluid state. We are in a period of 
uncertainty and one of rapid change. Whenever 
that exists in any social group there are anchors 
that are cast about for. One of the forms of 
anchors | think that we try right now is defini- 
tions. 


We say this is what systems mean and then we 
feel better because almost all of us come from 
a design background, have much safer anchors 
if we can feel that the product that comes from 
whatever process we are discussing is well- 
designed visually. 


We aren't able to measure very effectively yet, 


| think we would agree, if we are willing to 
admit it, how well buildings meet other user 
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requirements and satistactions. Certainly a 
number of the workshops attested to that. 


We do have some notion though of what we'd 
like to believe good visual design is. We feel 
reinforced if we can see slides that indicate 
that somehow or other there are people out there 
somewhere who are involved in this process who 
are still producing good architecture. 


Then | think the other kind of anchor that we 
tend to look for and to attach ourselves to is the 
one that Neal Mitchell coined a word for, at 
least he used, and | will borrow it, Talkatexture; 
that is, if we are uncomfortable we talk louder or 
higher or more stridently about our point of view 
and somehow or other we feel better for having 
gotten it off our chest. That's an important part 
of the process which | think the designers of this 
conference recognized. 


If only a few of us got up here and talked and 
everybody else had to listen indefinitely, that's 
an even more uncomfortable situation. If it's 
possible for there to be sessions, as there were, 
for everyone to at least get a chance to talk if 
he wishes to talk, there's a change to unburden 
ourselves and to feel that we have made a contri- 
bution in the process. 


And then, of course, the other anchor which we 

all have and always have is "my own work"; that 
is, what | have done whether anbody understands 
it or appreciates it. Whether it's related well to 
what other people think the process is or not, my 
own work is something that | am reasonably satis 
fied with. 


At least | would hope that most of you feel that 
way because it's a very uncomfortable kind of 
world to live in if we are not happy with the 
piece of work that we are doing. But that 
shouldn't close our minds, should it, to the 
opportunity of engaging in a process which makes 
it possible for us to learn. 


A conference is a process and a conference of 
this kind particularly is a process in which we 
can engage, in which we can use our minds 
either actively or passively to absorb new infor- 
mation, to test our ideas. The more open we are, 
the more we are likely to get out of it. 


So the product in some very important sense is 
what happens to us as a result of the process, 
and not whether or not all of this very elaborate 
recording mechanism in the final analysis comes 
up with words that can be written in a report 
that we can send away for and that Duncan may 
even be able to make some more money to 
recoup some of his losses by selling to other 
people. Those words, interestingly enough, 
most of us will not reread. We will put 

them on our shelf or if we are a teacher, we 
will try to make our students read them. We 
have sat for three days in sometimes tortuous 
situations listening to some good speakers and 
some not so good speakers, when in two or 
three hours we probably could have read 
everything. But the process that we were 
engaged in--of sitting and standing and talking 
and eating and listening--is something we are 
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more willing to go through by and large, and 
even to pay good money for, than to sit down 
and spend three hours reading what would 
essentially be the same information content. 


In the conference itself | think it is not 
necessary for me to go through in detail the 
fact that there was a pattern to the process. 
There was an introductory session and some key- 
note addresses from Europe and from France; there 
was a reconsideration of accepted theory; there 
were case histories of housing education, and 
health care; and then there were discussion 
panels in these three areas and then there were 
special cases that were presented last night, 
one from Peru and another from Japan; a very 
strong contrast between countries that are just 
on the verge of developing an industrial capa- 
bility and a country which is very highly 
industrialized. 


| was impressed by what appeared to be in the 
slides at least a certain amount of precision and 
elegance with respect to how the product was 
being made by a process in Japan that's proba- 
bly more industrialized by almost any standard 
than what we have in the United States. Final- 
ly Mike Brill this morning, made in some sense 
a restatement of the process issues. 


One of the reasons | think Mike was so great is 
obviously because he's my colleague, so | think 
he would be great any time. A number of 
people said, why didn't he begin the conference? 
| think he would not have been as great if he 
had begun the conference, because we had had 
our heads processed for two days by whatever 
thinking we were doing independently and 
collectively. When Mike came in and presented 
the set of issues this morning, | think it helped 

a lot of us put together the thoughts that we had 
been having about this process, the questions 

we had, and to provide some structure to it, 

and in a way which would not have worked, 
wouldn't have worked as well, | don't think, if 
that had been the way we had begun the con- 
ference. 


Then the nine workshops for further discussion 
were essentially that, weren't they? They 
were discussion. And we have heard just in 
the last couple of hours the summaries of those 
discussions. 


Well, there are problems with processes like 
this. There tends to be at this point in time, 
because we are in a state of fluidity, an 
attempt to hedge our bets; that is, rather than 
having two or three people speak for three 
days, we got 30 or 40 people on the hope that 
somehow or other out of those 30 or 40 there 
will be two or three who really make it all 
worthwhile for each of us. But since we are 
not quite sure which three those will be at any 
one point in time, we got plenty of them, and, 
of course, the process that results is that we get 
behind schedules, if we have schedules, and we 
certainly had in this case. It seems to me that 
the technology that enters into that has a very 
devastating role; that is, that slides become the 
way of presenting for most of us the concepts 
that we want to get across. If one had 49 


slides and the time runs out at the end of the 
thirtieth slide, except for Mr. Paredes from 
Peru last night, which | thought was very kind 
and humble of him--no one suggested that, 
well, I'll stop, it's the end of my period of 
time, and there were 19 more slides to be shown 
and damned if he wasn't going to go through the 
19 slides. 


So that the ability to adjust what's being said to 
the time frame is constrained by the technology 
of the slides. 


And then we had, as would happen in any con- 
ference, sort of physiological needs that 
entered into our process of learning. The 
acoustics were not bad here. At times, though, 
they required more strain on our ears than at 
others. The lighting is particularly hard on any- 
body who is standing here. | suspect that part 
of my headache may be that | have these lights 
in my eyes. The food became a physiological 
reality about 1:30 yesterday afternoon and for 
me, and it got very hard to just keep on 
listening when my stomach was gnawing at my 
insides. (Laughter.) 


And then we've had psychological reactions to 
information overload. That almost always 
happens in a conference and particularly if it 

is more than a day long. We've had sociologi- 
cal reactions to peer group identification, and 
we've decided that that guy and the group that 
he talks about are the people that | belong to 
and that's the group that | feel most comfortable 
with. Or, that guy represents a group of people 
who want to industrialize the process who don't 
give a damn about people, and, you know, | 
really can't see their point of view. 


So that when we got to discussions we tend to 
take, in a good group dynamic sense, positions 
with respect to the peer group that we would 
prefer to identify. 


Well, that's what we have been involved in to 
a large extent, it seems tome. The only 
prepared remarks that | wanted to include here 
are to talk a little with you, about 

the notion of an open mind, about what our 
role will be; that is, collectively in the future, 
and what it is that this conference might help 
us do with understanding the nature and the 
changes with respect to that role. 


Three dilemmas face us now which | think in one 
way or another this set of sessions has helped us 
to become conscious of, if we were not before, 
and to help process through our own thinking. 


One is that professionals are conventionally seen 
as those who practice a calling requiring 
specialized knowledge and often long und 
intense academic preparation. While this 
definition is useful in distinguishing groups 
which are entitled to a certain amount of status 
in the community, for the purpose of forming 
professional societies and setting goals of pro- 
fessional practice, it falls short of describing 
the growing concern with social responsibilities 
of those who call themselves professionals. 


Lord Bowdoin from England, principal of the 
University of Manchester's College of Science 
and Technology, maintains that a man cannot 
call himself a professional until he has found 
out when he designs something that if the thing 
falls out of the sky, I'm the boy who's going to 
carry the can back, until the can is tied to 

his tail, until he has sweated it out. 


Thus | think the medical profession has been 
subject to socialization in one country after 
another as the society in which they practice 
becomes more and more concerned with the 
access of those who need medical attention to 


those who practice within the body of knowledge. 


Architects are increasingly being subjected 

to lawsuits which Burnham Kelly mentioned a 
few moments ago, based on their presumed 
failure to protect their client from mistakes that 
their area of expertise is supposed to be able 

to predict and avoid. 


Automotive engineers have had Congress pass a 
law requiring them to become more conscious 
of the public safety aspects of the products for 
which they are responsible. 


There is every reason to believe that there will 
be an increasing pressure in the years ahead to 
remove from the marketplace the principle of 
caveat emptor, let the buyer beware, with 
respect to those products of services that have 
become too technoligically sophisticated for 
the layman to evaluate adequately. When we 
talk about advanced building systems in the 
hardware sense, | think we are beginning to 
talk about technologically sophisticated 
products. 


The dilemma here is unacceptability within our 
society of either alternatives with respect to 
social responsibility for professionals; that is 
expecting a professional to develop new volun- 
tary codes of ethics for social responsibility, 
when he lacks the required tools to assure his 
clients that he is correct in his advice. Or 

on the other hand, the imposition by government 
of mandatory standards which have as their in- 
tent removing uncertainty by legislation. 
Neither of those solutions appear to be feasible 
or desirable, and hence the first dilemma. 


The second dilemma evolves from the expanding 
concept of individual liberty. Our constitu- 
tional form of government, our collective 
aspirations in society are aimed at the provision 
of equal opportunity for all. Parallel with this 
concept of equality has been a constant erosion 
of authority from above and tradition as a 

base beneath value judgments. 


We are free to pursue each new concept of reli- 
gious philosophy which presents itself, or reject 
all of them. Women are perhaps more free to 
lead independent lives now than at any previous 
time in history. Each nation is becoming 
capable of developing its own form of govern- 
ment free from the pressures of colonialism or 
impositions of authority by force. Our artists, 
our scientists, and even our engineers are free 
of traditions which limit their explorations. 


The result, however, is that we sometimes appear 
to be adrift, that we lack the concepts of 


authority which would guide our efforts. Vannevar 


Bush pinpointed the dilemma a long time ago 
when he said, "The search for a fancied and 
artificial security has often led man into some 
form of bondage. Men have risen to their 
greatest stature only when they have had the 


courage to take responsibilities necessary in order 


to be free. The attainment of a free society does 
not mean the end of organizational authority. If 
it did, no free society could long endure. It 
does mean a vast change in the way in which 
authority is established and the means by which 
control is executed." 


Our dilemma is that we lack adequate clear 
models at the present for how to bring about the 
establishment of this new form of authority in 

a way which is commensurate with our profes- 
sional freedom. | don't think there's an easy 
answer and, therefore, that's a second dilemma. 


We should not assume, on the other hand, as 
| think has happened often in this conference 
and happens often in other conferences like 
this, that if we have identified an area of 


concern to ourselves that no one is working on if. 


That's in some sense the worse form of arrogance, 
because there probably are other people 

working in an area that is of concern to you. 
They just don't happen to be people whom you 
know. 


The third dilemma | think grows out of the same 
condition as the second. We are increasingly 
unwilling to accept general ideas for guide- 
lines, because they are performance standards; 
because we are free to examine and to question 
statements or propositions made by other men; 
and because there is a natural tendency in an 
egalitarian society to believe that my ideas 
are as good as yours. We have a good deal of 
difficulty in accepting standards. 


The standards which were used in common 
engineering practice have either been accepted 
because they are of obvious utility, like basic 
standards for length, mass, and time, or 
because some sort of law required their use, 
like building codes. These standards which are 
incorporated into laws are difficult to accept 
intellectually both because they are often 
based on concepts which are too narrowly 
drawn, such as two by fours, 16 inches on 
center, or because we have an idea which we 
consider to be equally good. 


It's in this latter case that we have a dilemma 
and perhaps as Alexis de Toqueville, a French- 
man who visited the United States in 1830, 
suggested, general ideas are no proof of the 
strength but rather of the insufficiency of the 
human intellect, for there are in nature no 
beings exactly alike, no things precisely 
identical, no rules indiscriminately alike and 
alike applicable to several objects at once. 
The chief merit of general ideas is that they 
enable the human mind to pass a rapid judgment 
on a great many objects at once, but on the 
other hand, the notions they convey are never 
other than incomplete, and they always cause 


the mind to lose as much in accuracy as it gains 
in comprehensiveness. 


In the areas of concern of this conference | 

think we are at a point in the development of 
our intellectual capital where we recognize the 
insufficiency of standards based on general ideas. 
However, we lack most of the knowledge and 

the associated paradigms needed to make the 
transition to a new level of understanding. 


Therefore, we have, all of us, | think, to 
continue this process. The proposal which the 
Neal Mitchell group made is a good one. | 
think the process did not begin here, though, 
and the process will not end here. 


We have to continue to be engaged in searching, 
exploring, questioning, and observing, because 
truth probably in the sense that we could best 
identify with it is existential; that is, it's always 
becoming, it's a part of the process in which we 
are engaged. It's not fixed for all eternity. 


And | would like to close not with a poem but 
with almost poetic words, two paragraphs from 
Lewis Mumford; the first one particularly 
applicable to what we have been talking 

about, when he said, "No matter how completely 
techniques rely upon objective procedures of the 
sciences, it does not form an independent system 
like the Universe. It exists as an element in 
human culture and it promises well or ill as the 
social groups that exploit it promise well or 

ill. The machine itself makes no demands and 
holds out no promises. It's the human spirit 

that makes demands and keeps promises. In 
order to reconquer the machine and subdue it 

to human purposes, one must first understand 

it and assimulate it. So far we have embraced 
the machine without fully understanding it or 
like the weaker Romantics we have rejected the 
machine without first seeing how much of it 

we could intelligently assimilate." 


And then he says that, "No society can escape 
the fact of change or evade the duty of selec- 
tive accumulation. Unfortunately change and 
accumulation work in both directions. Energies 
may be dissipated and institutions may decay. 
Societies may pile up evils and burdens as well 
as goods and benefits. To assume that a later 
point in development necessarily brings a higher 
kind of society is merely to confuse the neutral 
quality of complexity or maturity with improve- 
ment. To assume that a later point in time 
necessarily carries a greater accumulation of 
values is to forget, to forget the recurrent 

facts of barbarism and degradation." Thank you. 
(Applause . ) 
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the face of escalating construction costs and sub- 
mitted legislation allowing for: (1) aggregation 
of the housing market (with the Department act- 
ing as the awarding authority for several housing 
authorities in Massachusetts), and (2) utilization 
of a unique bidding system applicable to a sys- 
tems building approach to construction. 


JOHN deMONCHAUX, USA 

Partner, Llewelyn-Davies Associates, New 
York. 

Loeb Fellow in Advanced Environmental 
Studies, Harvard University. B. Arch (honors) 
University of Sydney, Australia (1960); M. Arch. 
(Urban Design) Harvard University School of De- 
sign (1963). Worked in the U.S. with city plan- 


ning consultants, specializing in community re- 


newal studies and urban design before going to 
England in 1964, where he joined the firm of 
Llewelyn-Davies Weeks Forestier Walker & Bor. 
As a member of the firm he participated in the 
Newbury/Swindon New City Study, the prepara- 
tion of the Washington New Town Master Plan, 
and directed the Elmwood (Detroit) planning and 
housing study. In 1967 he became an associate 
of the London firm responsible for the management 
of the firm's regional and urban planning work in 
the United Kingdom, including the urbanization 
studies for the Third London Airport Commission. 
He directed the team preparing the master plan 
for the new city of Milton Keynes, England's 
first new city planned for 250,000 people. 
Especially concerned with the firm's work in the 
fields of new towns and community relations, 

Mr. deMonchaux' projects include advisory ser- 
vices to community organizations in Los Angeles, 
new communities in South Carolina and Illinois, 
and the development of an evaluation methodology 
for site planning for HUD. 


JAMES FALICK, USA 

Senior Vice President, Caudill Rowlett Scott, 
Health Facilities Division, Houston, Texas. 

A.1.A. Honors graduate in architecture; 
Masters Degree in Health Facility Design, both 
from Columbia University. Prior to joining CRS, 
he was responsible for hospital design with a New 
York City firm specializing in health facilities. 
As Director of the CRS Health Facilities Division 
since its inception, he has been involved to some 
degree in each project undertaken. Other repre- 
sentative experience includes a large number of 
mental health facilities and special studies. 


RICHARD JACQUES, USA 

Richard Jacques, Architect, Albany, New 
York. 

B. Arch. Rensselaer Polytechnic Institute, 
Troy, New York (1959). From June 1963 to 
September 1969 he was with the State University 
Construction Fund, holding a number of positions 
including that of Supervisor of Planning and De- 
sign Research, and Director of Research and De- 
velopment. In 1968 his responsibility was ex- 
panded to embrace the development of compre- 
hensive client/user programs as a basis for com- 
missioning private architects for Fund work. In 
1969 he entered private practice as principal in 
the firm of Richard G. Jacques, Architecture/ 
Planning of Albany, New York. He is also a 
founding partner of Environmental Systems Inter- 
national and Managing Director of ESI/Albany. 
Mr. Jacques has been associated with a number 
of institutions of higher learning as a lecturer 
and critic, and has served as a consultant to a 
number of firms and institutions. In 1968 he was 
one of four research architects from the world, 
selected to participate in the UNESCO sponsored 
Workshop Conference on Planning Colleges and 
Universities in Developing Countries. 


R. CLAYTON KANTZ, USA 

Director, Building Systems Projects, Univer- 
sity of California. 

B.S. Architectural Engineering, Kansas 
State University (1940); M.A. in Architecture 
and Urban Design, Cranbrook Academy, Bloom- 
field Hills, Michigan (1946) (Study under Eliel 
Saarinen); Graduate study in Engineering Man- 
agement, University of Alaska (1962-63). 
Member A.1.A. Private architectural practice, 
Redding, California (1949-61); Chief architect, 
Philleo Engineers and Architects, Fairbanks, 
Alaska (1961-64); Senior Architect, University 
of California (1964-66); Director, Building Sys- 
tems Projects (URBS and ABS), University of Cal- 
ifornia (1966-72). 


TODD LEE, USA 

Architect, Caudill Rowlett Scott, New York. 

Todd Lee's work in industrialized building, 
as an architect with CRS, has been primarily in 
the field of educational facilities for public 
authorities. His study of the process by which 
New York State Construction Fund designs and 
builds its projects led to the first Fasttrack report 
which he co-authored. He has been a designer, 
campus planner and project manager, and is cur- 
rently responsible for the systems efforts of CRS' 
New York office. Currently involved in two pro- 
jects for the New York City Board of Education, 
Mr. Lee is implementing the pilot effort for sys~ 
tems design and construction for educational facil- 
ities in that city. Mr. Lee graduated from Har- 
vard College, B.A. with honors, in 1961. He 
received his B. Arch. with honors in 1964 from 
the University of Pennsylvania, and was the 
Chandler Traveling Fellow for the following year. 
Upon returning from Europe, he joined Cambridge 
Seven Associates, working on a wide range of 
projects. He is registered in Massachusetts. He 
taught at the Boston Architectural Center for 
four years, eventually developing a new first 
year program of interdisciplinary projects. 


JOSEPH C. WHITE, USA 

President, SYNCON, Milwaukee, Wiscon- 
sin. 

B.S. in Mechanical Engineering and MBA 
from Northwestern University. Employed by the 
Inland Steel Company for eighteen years, his 
experience included industrial engineering, 
manufacturing, process engineering, product 
development and marketing management. He 
directed Inland's involvement in ithe California 
School Construction System Development project, 
the nation's most comprehensive attempt at indus- 
trialization and systemization in the building in- 
dustry. In June of 1968 he organized SYNCON, 
a building systems development firm of which he 
is currently President and Chief Executive Officer. 
Mr. White has lectured extensively at organiza- 
tions and universities throughout the U.S. He is 
the author of a number of published articles. 
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PETE WILSON, USA 

Mayor of San Diego, California. 

At the time of the ISBRT Conference, Assem- 
blyman Wilson was Mayor-elect of San Diego, 
having just won his election (R-San Diego). He 
was elected to the California State Legislature in 
November of 1966, re-elected in 1968 and 1970. 
He served as Chairman of the Assembly Urban Af- 
fairs and Housing Committees on Finance and In- 
surance; Criminal Procedure; and the Select Com- 
mittee on Environmental Quality. Other respon- 
sibilities include: Vice-Chairman of the Urban 
Development and Housing Committee, Chairman 
of the Legislative Task Force of the California 
Interagency Council on Drug Abuse, and a mem- 
rber of the President's Advisory Committee on En- 
vironmental Quality; the Joint Legislative Com- 
mittee of Seismic Safety, and the Joint Legisla- 
tive Committee on National Tax Policy. He re- 
ceived his law degree from the University of Cal- 
ifornia School of Law at Boalt Hall, and is a part- 
ner in a San Diego law firm, admitted to practice 
in both California and Florida. He was a member 
of the Jaycees and was named Outstanding Young 
Man of San Diego for the year 1968. He has 
authored major legislation in the areas of property 
tax relief, drug abuse, coastline protection, hous- 
ing, workmen's compensation, and traffic safety. 
He was honored by the housing industry publication 
"House and Home" as top performer of 1969, a 
national award given for significant contributions 
to the nation's housing and urban programs. 


RAMON ZAMBRANO, USA 

Head, Hugh Stubbins/Rex Allen Partnership, 
Cambridge, Massachusetts. 

As an associate with Hugh Stubbins/Rex Allen 
Partnership (formed in 1968 as a specialized sub- 
sidiary to plan and design health care facilities), 
he investigated and designed the first hospital 
in the United States that throughout, utilized a 
truss between floors for carrying all mechanical 
and electrical equipment. The modular systems 
approach has since been expanded and will be 
utilized for the redevelopment of Boston City 
Hospital. He prepared a modular prototype for 
elderly housing for NMAF, Washington. Mr. 
Zambrano has specialized in establishing overall 
conceptual frameworks with recommendations of 
principles to guide growth of high-density areas, 
rather than the traditional or finite architectural 
master plan with its stress on location of building 
volumes. His methods have proven to be both 
cost and time saving. 
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DUNCAN WILSON 

Project Director, International Systems 
Building Round Table Conference. 

A.B. (Geology) Middlebury College, 1960. 
M.1.T. Sloan School of Management, 1961-63, 
1969-70. S.M. 1970. Thesis entitled "A Con- 
ceptual Model for Managing Architectural Pro- 
gramming Process at a University", partially 
based on two years work at M.1I.T.'s Planning 
Office. Former student at B.A.C. First interest 
in building systems dates from 1962 when, with 
John Eberhard as advisor, took Carl Koch's Indus- 
trialized House course, as management consultant 
to architectural students developing low-cost, in- 
dustrialized housing for export to underdeveloped 
countries. Later draftsman in custom architectural 
section of Techbuilt, Inc. 1966-67. More recent- 
ly, Project Director, Systems Building Round Table 
Discussions, B.A.C.; Consultant for E.F.L. (New 
York) to investigate systems building activity for ed- 
ucational facilities in Western and Eastern Europe 
(February 1971, March~May 1972); national anal- 
ysis of need for pre-engineered, multi-story office 
structures (as Associate with Weld Coxe Associates, 
Philadelphia); Researcher for industrialized build- 
ing systems research team at Hugh Stubbins & As- 
sociates, Cambridge, dealing primarily with uni- 
versity and residential housing; and researcher 
for systems building feasibility study for State 
University (New York) Construction Fund with 
Professor A.G.H. Dietz at M.I.T. Also teacher 
at the B.A.C.: architectural programming; systems; 
and design studio emphasizing systems building. 


ROGER CASSIN 

Stull Associates, Inc., Architects (Boston). 
Systems background includes user need study and 
systems approach evaluation for project H.O.P.E. 
while at Case Western Reserve University. Since 
his association with Stull Associates, Inc. in 
1961, he has been involved in design and execu- 
tion of wood and concrete systems housing. 


CHARLES CHALOFF 

Project Architect and Project Manager with 
C.A. Maguire, Architects and Engineers. Educat- 
ed and experienced in both architecture and en- 
gineerings, Mr. Chaloff's earliest systems exper- 
ience was in the development of prefabricated 
building systems in wood, concrete, and steel 
for government, private industry and general 
application. He took part in the inception of the 
Techcrete System with both participating archi- 
tect and engineer. His present work in systems is 
in documentation, project organization, cost- 
control and construction management. 


ROBERT CHASE 

Health Systems, Inc. (Boston). Involved in 
developing a multi-disciplinary team approach to 
health care planning and facility construction. 
This design-build approach, which includes feas- 
ibility studies, financing, programming, develop- 
ment of operational models, as well as design and 
construction, is currently being tested on several 
projects. 


JOHN CUMMINGS 

Associate, Carl Koch & Associates, Inc., 
Architects (Boston), an office internationally 
known for its work in industrializing the building 
process during the past 25 years. The firm has 
been involved in numerous research and develop- 
ment projects with government and industry. Most 
notably, prefabricated housing systems, including 
the Acorn House (1946), Lustron (1949), Techbuilt 
(1954), and the Airforce Relocatable House and 
USA Home for the Department of Defense in 1961. 
Mr. Cummings entered the firm in 1963 and has 
since been involved in the research and develop- 
ment of the Techcrete System, a prefabricated, 
pre-stressed system which has been widely used for 
several thousand housing units in the New England 
area, with several thousand more units in planning 
around the U.S. 


ROBERT DEVORE 

President, Health Systems, Inc. (Boston). 
Former partner in a large Boston Architectural firm, 
started new joint-venture firm to develop a multi- 
disciplinary team approach to health care planning 
and facility implementations; a design-build ap- 
proach which includes feasibility studies, financ- 
ing, programming, development of operational 
models, as well as design and construction. 


JOHN ELLIS 

Involved in development and applications of 
different building systems in England over several 
years. Also with Campbell, Aldrich & Nulty, 
Architects (Boston), completed a study with 
Arthur D. Little on hospital building systems for 
the U.S. Department of Defense. In housing, did 
an evaluation of an Operation Breakthrough semi- 
finalist. In education, was involved in a multi- 
disciplinary study of feasibility and implications 
of introducing a building systems (SCSD-type) 
approach within the Massachusetts School System. 
Presently with Ezra Ehrenkrantz at Building Sys- 
tems Development, Inc., New York City. 


EASLEY HAMNER 

AIA, Associate, Hugh Stubbins & Associates, 
Architects (Cambridge). Systems involvement 
through complete student housing projects utilizing 
prefabricated wood modules and on a joint venture 
basis with a major New England modular manufac- 
turer. Office investigation into classification and 
evaluation of sub-systems for prototype buildings-- 
speculative venture with real estate developers. 


THOMAS HOLZBOG 

Environmental Planners, Inc. Architects 
(Cambridge). Designed prototype modules for 
wood-framed housing; included modules for three 
prototype town-houses as well as modules for an 
apartment block. Modules were developed with 
pitched roofs, meeting width and height limita- 
tions for highway transportation, resulting in a 
domestic scale (sympathetic to the environment) 
with standardized utility cores and stairways, 
while unit sizes remained flexible and expandable. 


MICHAEL JOLLIFFE 

Associate, Nichols, Norton & Zaldastani, 
Consulting Construction Engineers (Boston). Col- 
laborated with architects in the analysis and eval- 
vation of housing systems leading to the develop- 
ment of a 3-D system based on light-weight, non- 
combustible components. Responsible for systematic, 
on-going development of a system for parking 
structures. 


RICHARD KRAUSS 

Principal, Ashley, Myer, Smith, Inc., 
Architects (Cambridge), and the Environmental 
Design Group; a Loeb Fellow at the Harvard 
Graduate School of Design (Cambridge). Recent- 
ly Mr. Krauss has been a consultant to the De- 
partment of Architecture at M.1.T., doing re- 
search on the design process and computer tech- 
niques; Consultant to the Ministry of Public Build- 
ings and Works, London, developing a computer 
system for use by government architects; and a 
special assistant to the Director, Institute for 
Applied Technology, U.S. National Bureau of 
Standards, doing research of performance speci- 
fications, user-needs, cost-benefit analyses. 


NICHOLAS KUHN 

Formerly with the Public Facilities Depart- 
ment of the City of Boston, Director of the 
BOSTCO Project; Boston Standard Component 
Systems, a systems building program involving all 
new school construction in the City of Boston. 
Currently with Wilson Rains & Associates, Archi- 
tects and Systems Consultants (Cambridge). 


EDWARD T.M. TSOI 

Sert, Jackson and Associates, Architects and 
Planners (Cambridge). Ed Tsoi is presently working 
on 1000 housing units being designed for the New 
York State Urban Development Corporation, which 
is to be located in New York City on Welfare Is- 
land. The firm has been exploring numerous Euro- 
pean and American building systems for application 
to Welfare Island as well as to other housing pro- 
jects presently under design. Mr. Tsoi has also 
done research for Urban America, Inc. in the de- 
velopment process of low-income housing, and 
written a paper entitled "Low-Income Housing 
Primer". He has presented a paper to SBRTD on 
"Financing of Low-Income Housing: Federal 
Government's Role in Subsidized Housing Costs for 
Low-Income Families". 
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